The New England 
Journal of Medicine 


Copyright, 1947, by the Massachusetts Medical Society 


Volume 237 


OCTOBER 16, 1947 


Number 16 


CLINICAL SIGNIFICANCE OF MALIGNANT NEOPLASMS OF THE THYROID GLAND* 


Wa ter F. Rocers, Jr., M.D.,f{ Samuet P. Asper, Jr., M.D.,t ann Rospert H. M.D.§ 


BOSTON 


HE value of extirpating goiters, particularly 
nodular ones, for the prevention of malignant 
neoplasms of the thyroid gland has been the subject 
of considerable discussion for many years. Opinions 
have ranged from a conservative attitude to one of 
removing all goiters containing nodules, whether 
single or multiple.!-? In the presence of these 
divergent opinions, the frequency with which pro- 
phylactic thyroidectomies should be performed 
needs evaluation. 

There are numerous reports in the literature con- 
cerning the incidence of malignant neoplasms of the 
thyroid gland.!-? In two recent reports the inci- 
dence of carcinoma was particularly high, Cole et 
al.? stating that the incidence was 17.1 per cent in 
patients with nontoxic nodular goiters, including 
those with single or multiple nodules, and 7.2 per 
cent in all nodular goiters, toxic and nontoxic. Such 
statistics raise an enormous problem if thyroidec- 
tomy is to be advocated for all people with nodular 
goiters, particularly when one considers that in an 
endemic area the incidence of nodular goiters has 
been shown to be 80 per cent in autopsy material.’ 
Even in nonendemic areas, such as the New England 
seaboard, Schlesinger and his associates® found 
thyroid nodules, 1 cm. or more in size, which should 
be clinically palpable, in 8.2 per cent of cases at 
autopsy. Using the figures of Cole et al.,’ one might 
then expect that from 5 to 13 per cent of the people 
~ living in an endemic area would suffer from car- 
cinoma of the thyroid gland and that in a non- 
endemic area the incidence would be from 0.5 to 1.0 
per cent. 

These hypothetical data show wide discrepancies 
from actual figures, for in two large series of routine 
autopsies thyroid carcinoma was found in 1.04 per 
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cent? and 1.07 per cent‘ in endemic areas and in 
0.095 per cent® and 0.109 per cent‘ in nonendemic 
areas. In 74,335 cases at autopsy in the United 
States and Europe, tabulated by Wilson,‘ the inci- 
dence was 0.26 per cent. 

Thus, diagnoses of malignant neoplasms of the 
thyroid gland appear to be frequent in surgical 
specimens but rare in clinical and autopsy material. 
The advisability of removing all nontoxic nodular 
goiters to eradicate a few potentially cancerous 
glands should be critically considered along with 
the mortality and complications resulting from these 
operations. In addition, the actual effect of so-called 
“prophylactic surgery” on malignant neoplasms of 
the thyroid gland should be evaluated. 

To help clarify this problem, we reviewed the 
records of patients with goiter admitted to the 
Boston City Hospital, the Johns Hopkins Hospital, 
and the Massachusetts General Hospital in twelve- 
year (1931-1942), five-year (1940-1944) and eight- 
year (1937-1944) periods, respectively. The clinical 
course and pathological lesions in cases of malignant 
neoplasm of the thyroid gland, diagnosed his- 
tologically on autopsy or surgical material, were 
analyzed. These patients have subsequently been 
followed for from one and a half to ten years. In 
addition, the records of 431 patients who had under- 
gone operations{for nonmalignant, nontoxic goiter 
were studied to determine the mortality and com- 
plications of this operation. 

The large size and location of these general hos- 
pitals and the cross section of patients treated should 
give a good indication of the significance of thyroid 
cancer in a nonendemic area. 

The total number of admissions to the three hos- 
pitals in the periods analyzed was 544,918, and 
goiters were observed in 3221 cases (Table 1). This 
incidence of goiter, 0.59 per cent, was extremely low 
and is best explained by the fact that the cases were 
taken from all the services of large general hospitals 
and that the neck was not carefully examined in all 
patients. Table 1 also presents the number of 


WThese operations were performed at the Boston City and Johns 
Hopkins hospitals. 


570 


' nodular and diffuse goiters and the incidence of 
thyrotoxicity. 

A pathological diagnosis of malignant neoplasm of 
the thyroid gland was made in 64 cases, or in 1.99 
per cent of all the patients with goiter. Ten addi- 
tional cases of what appeared to be far-advanced 
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Of the 64 patients, 76 per cent were females, and 
24 per cent were males. This ratio of 3:1 is lower 
than the usual ratio in nonendemic areas, which is 
estimated to be 6:1 or 7:1.8 

The patients complained of a variety of symptoms 
(Table 2). Fifty-five patients, or 86 per cent, with 


TaBLeE 1. Incidence of Goiters and Malignant Thyroid Neoplasms. 


ALL Toxic Goiters Nontoxic GoiTers MALIGNANT 
Source or Data Apmissions GolTERS EOPLASMS 
UNSPECIFIED NODULAR DIFFUSE UNSPECIFIED NODULAR DIFFUSE 
TYPE TYPE PE TYPE TYPE TYPE 
Boston City Hospital 406,402 1,125 _ 125 16 551 127 - 17 
7* 
Massachusetts General Hospital 61,117 1,379 180 391 751 57 27 
3% 
Johns Hopkins Hospital 77,399 717 24 210 34 161 216 30 
Totals 544,918  -3,221t 24 377 907 50 1,463 400 74t 


*Not confirmed by histologic examination, but clinical course compatible with diagnosis. 


$0.59 per cent of total hospital admissions. 


$0.0136 per cent of total hospital admissions and 2.29 per cent of all goiters. 


malignant neoplasms of the thyroid gland were not 
proved histologically; inclusion of these cases makes 
an incidence of 2.29 per cent in patients with goiter. 
In the following analysis of cases only those with a 
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Decades 
Ficure 1. Age of the Patient at the Time of Diagnosis. 


histologic diagnosis of a malignant necplasm are 
included. 

Cancer of the thyroid gland occurred in each of 
the first eight decades, with constant increments 
up to the seventh decade, in which 18 of the 64 
cases (28.2 per cent) were found (Fig. 1). There 
were relatively few cases in the eighth decade. Al- 
though there was no significant difference between 
the average ages of the male and female patients, 
the former being fifty-three and a half and the 
latter fifty years, there were only 3 males under the 
age of fifty, whereas 22 females were below that age. 


malignant neoplasm of the thyroid gland noted a 
mass or enlargement of the neck. Further elucida- 
tion of the history of the mass, however, was im- 
portant. In the charts of the 55 patients who had 
noted a mass in the neck, there was a definite state- 
ment in 43 cases regarding whether the patient or 
a physician had noticed a change in the size of the 
mass before admission. Thirty-four, or 79 per cent, 
of the 43 patients had noticed a recent progressive 
increase in the size of the goiter. 

None of the other symptoms was experienced in 
more than 20 per cent of the patients. Aside from 


TaBLeE 2. Symptoms in 64 Cases of Malignant Neoplasm of 
the Thyroid Gland. 


Symptom NuMBER OF PERCENTAGE 
PATIENTS 
Mass or enlargement of neck ....... 55 86.0 
Bone pain (metastatic lesions) ...... & 12.5 
Nervousness ......... 7 10.9 
aralysis of lower extremities (meta- 

; 
Dizziness and faintness ............ 1 1.55 


struma, the most frequent symptoms were those of 
compression of the surrounding structures: hoarse- 
ness, dyspnea and dysphagia. Pain in association 
with metastases to bone occurred in 12.5 per cent 
of cases. Although a great variety of other com- 
plaints were made, these were infrequent and not 
usually of much aid diagnostically. No patient had 
symptoms of hypothyroidism. 
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There was a palpable mass in the neck of 63 
patients, or 98 per cent. In 47 cases (73.4 per cent) 


the masses were nodular in contour, and of these, 


37, or 78.7 per cent, had a single nodule; 5 cases 
were multinodular, and in 5 the exact nature of 
the mass could not be ascertained. The remaining 
17 patients had a diffuse type of struma. 

The next most frequent physical sign was enlarge- 
ment of the cervical and supraclavicular lymph 
nodes, the former occurring in 23.4 per cent of 


cases and the latter in 7.8 per cent. Other less - 


common signs were paralyses of the vocal cords, 
increased ‘areas of retromanubrial dullness, masses 
in the skeleton and neurologic disturbances. No 
patient had evidence of hypothyroidism. 

In an attempt to analyze the extent of metastases, 
the course, the mortality and the prognosis of pa- 


High 
Malignancy 
Moderate 
Malignancy 


50 


Ficure 2. Degrees of Malignancy. 


tients with malignant neoplasms of the thyroid 
gland, it is most important to consider the patho- 
logic classification of these tumors. Lahey, Hare 
and Warren® reported a classification that is ex- 
tremely useful, the degrees of malignancy being 
classified as high, moderate and low. The first 
group included cases of carcinoma simplex, giant- 
cell carcinoma, epidermoid carcinoma, fibrosarcoma 
and lymphosarcoma. In our study the patients 
with a diagnosis of carcinoma (unclassified) have 
also been placed in this group. The group classed 
as moderately malignant consisted of papillary 
adenocarcinoma, alveolar carcinoma and Hirtle-cell 
adenocarcinoma. The last and least malignant 
group was made up of adenoma and papillary cyst- 
adenoma with blood-vessel invasion. 

In thig series the proportion of cases falling into 
the ie: groups is shown, and it may be noted 
that half the 64 cases occurred in the group con- 
sidered to be moderately malignant (Fig. 2). Thirty- 
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six per cent of cases were classed in the highly 
malignant group, whereas those designated as low 
malignancy were relatively infrequent. 

Figure 3 presents the extent of involvement in 
relation to the cervical lymph nodes with subdivision 
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Ficure 3. Extent of Spread of Neoplasms. 


into the respective degrees of malignancy. In 
53 per cent of cases the neoplasm was localized to 
the thyroid gland and cervical lymph nodes, whereas 
in 36 per cent it had extended beyond this point. 
In 11 per cent the extent of the lesion could not be 
exactly evaluated, and the involvement in such 
cases was classed as “unknown.” 

It should be noted that the majority of cases with 
the neoplasms localized to the thyroid gland and 
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Ficure 4. Course of Patients in Relation to the Degree 
of Malignancy. 


cervical lymph nodes were classed as ‘“‘moderately 
malignant” (Fig. 3). It is still more striking, how- 
ever, that all the cases of low malignancy were 
localized to this region. On the other hand, a rela- 
tively small number of the highly malignant lesions 
were limited to the cervical nodes. 
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Over half the patients with widespread disease 
were designated as having highly malignant tumors, 
and the remainder of cases were classed as mod- 
erately malignant. The group classed as unknown 
were composed mostly of patients with highly malig- 
nant tumors. The majority of these patients had 
large masses in the necks at the time of death, but 
no permission for autopsy was obtained and the 
extent of the disease could not be accurately deter- 
mined. 

The mortality was 37.5 per cent, the maximum 
time of follow-up study being ten and the minimum 
one and a half years. Of the remaining patients 
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Ficure 5. Duration of the Goiter previous to the Diagnosis o 
and the of the Malignancy 


ho Died or Were Living with Recurrence. 


15.5 per cent are living with recurrence, 31.2 per 
cent are living without recurrence, the fate of 12.5 
per cent is unknown, and 3.3 per cent died of inter- 
current disease. More revealing, however, is the 
course of the patients in relation to the degree of 
malignancy (Fig. 4). It is seen that 69 per cent of 
patients with highly malignant tumors are dead 
and that 17.4 per cent of the others had a recur- 
rence of the disease. In the moderately malignant 
group, the largest share are living without recur- 
rence, whereas 38 per cent are dead or living with 
recurrence. Among those with tumors of a low 
degree of malignancy, there were no deaths, but the 
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number living with and without recurrence was 
equal. As the degree of malignancy declined, less 
was known about the fate of the patients, probably 
Owing to the fewer symptoms in the patients with 
more benign lesions, who failed to return for follow- 
up study. 

The duration of goiters before the diagnosis of 
cancer and the duration of the lesions after diagnosis 
in patients with highly and moderately malignant 
tumors is shown in Figure 5. Some patients with 
highly malignant neoplasms had _ long-standing 
goiters, but a large number had goiters of less than 
one year’s duration. In the patients with mod- 
erately malignant lesions the goiters were of longer 
duration, and 15 patients, or 55.5 per cent, had 
goiters ranging from three to forty years. Likewise, 
the duration of the disease after the diagnosis had 
been established was usually less than two years in 
the highly malignant cases, whereas that in the 
moderately malignant cases was usually longer 
than two years. The duration in cases of malignant 
neoplasm wag determined only in the patients who 
had died or were living with recurrence. Conse- 
quently, there is a discrepancy in the number with 
moderately malignant tumors, because many of 
these patients are living without recurrence. 

To emphasize the varied course that malignant 
neoplasms of the thyroid may pursue, the following 
brief abstracts of case reports are presented. 


Case 1 (B.C.H. 1,011,410). A 52-year-old woman was 
admitted to the Massachusetts Memorial Hospitals in Jan- 
uary, 1941, with the chief complaint of a mass over the right 
eye of 5 months’ duration. There was no history of previous 
goiter. Physical examination revealed a firm mass, 2.5 by 1 
cm. in diameter, over the right eye, and a nodule protruding 
upward from beneath the manubrium of the sternum that 
was thought to be an adenoma of the thyroid gland. The 
substernal nodule and a portion of the cranial nodule were 
removed. The histologic diagnosis of the former was small- 
cell carcinoma arising from an embryonal adenoma, and the 
mass in the cranium was reported as metastatic carcinoma 
of the thyroid gland. The patient was then transferred to the 
Boston City Hospital, where the skull lesion was resected. 
After operation, she made an uneventful recovery and was 
well for 5 years, when there was evidence of recurrence of 
the tumor in the skull. X-ray therapy effected some regres- 
sion a wna lesion. erwise, the patient has remained in 

eaith. 


Case 2 (M.G.H. 161,672). In 1928 a 53-year-old woman 
was admitted to the hospital complaining of a mass at the 
medial end of the left clavicle. This was removed and was 
diagnosed as a carcinoma arising in the thyroid gland. After 
the excision, the patient did well for 11 years, when she 
began to complain of hoarseness and swelling of the neck, 
accompanied by pain in the right clavicle and chest. Physical 
examination at that time revealed a pulsating tumor mass, 
the size of a hen’s egg, at the medial end of the right clavicle. 
In addition, there were some small nodules surrounding the 
mass. A biopsy specimen, obtained by needle, was diagnosed 
as a rapidly growing fetal adenoma, and an x-ray film of 
the chest was consistent with metastatic cancer. The patient 
was given x-ray Gutaey to the right side of the neck and 
upper mediastinum, with a decrease in the size of the masses 
in both areas. General improvement followed, and for the 
next 5 years the patient remained well — for slow growth 
of the mass in the right side of the neck. At the end of 


that period she also had pain in the right arm and a destruc- 
x-ray therapy to the 


tive lesion in the ilium. She receiv 
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mass in the neck and to the lesion in the ilium without any 
noticeable clinical improvement. Five months later she died 
at home, 17 years after the initial diagnosis of carcinoma 
had been made. 


These cases illustrate the long course that carci- 
noma of the thyroid gland may take, despite the 
presence of widespread metastatic lesions. 

On the other hand, some patients pursued a 
rapidly fatal course, as in the following case. 

Case 3 (M.G.H. 466,945). A 58-year-old man entered the 
hospital complaining of hoarseness and headaches of 3 
months’ duration, accompanied by weight loss. There was 
no history of goiter. Physical examination showed a swelling 
of the right side of the neck, with a hard irregular mass 
involving the thyroid gland and extending superiorly and 
attached to the deep structures. In the hospital he rapidly 
became worse and shortly after admission contracted an 
upper respiratory infection, followed by pneumonia and 
death. Autopsy revealed a small-cell carcinoma of the 
thyroid, with metastatic lesions in the brain, kidneys, adrenal 
— and cervical lymph nodes. The entire course of the 
illness was less than 4 months. 


The correet diagnosis was made clinically, or was 
suspected, in 31 (48 per cent) cases in this series. 
As would be expected, the correct diagnosis was 
made more frequently in patients with highly 
malignant tumors. In the cases in which a correct 
clinical diagnosis was made 48.5 per cent of patients 
are dead, whereas in those in which the diagnosis 
was benign lesions of the thyroid gland, 24 per cent 
are dead. 

Thyroid cancer accompanying thyrotoxicosis is 
considered rare. In 168 cases of thyroid cancer 
Ward! found 1 case of carcinoma in “a diffuse toxic 
goiter.” Crile'® observed 1 case of hyperthyroidism 
in 249 cases of malignant thyroid neoplasm, and 
Means stated that thyrotoxicosis might almost be 
considered insurance against cancer of the thyroid 
gland. 

Five (7.8 per cent) of the 64 patients with malig- 
nant thyroid neoplasms had thyrotoxicosis. These 
cases occurred among 1308 patients admitted with 
hyperthyroidism during the respective time intervals 
reviewed, making an incidence of malignant neo- 
plasms of the thyroid gland among thyrotoxic 
patients of 0.38 per cent. In none of the 5 cases was 
cancer suspected, and all patients had thyrotoxicosis 
at the time of operation. All the patients were in 


~ the sixth and seventh decades, however, and all 


were women. The degree of thyrotoxicosis was 
variable, since 3 cases were considered moderate, 
1 severe and 1 mild. Two patients had diffusely 
enlarged glands without nodules, 2 had diffusely 
enlarged glands with single nodules, and the remain- 
ing case had nodular enlargement of the thyroid 
gland. The pathological picture in these cases was 
varied, since 3 were diagnosed as carcinoma (un- 
classified), 1 as giant-cell carcinoma and 1 as 
cystadenocarcinoma. The patient with cystadeno- 
carcinoma is living without evidence of recurrence, 
whereas the patient with the giant-cell carcinoma 
had a recurrence of the disease, although at present 
she is in fairly good health. Of the 3 patients with 
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unclassified carcinoma 1 died with extensive metas- 
tases, and the remainder are apparently well despite 
the fact that the surgical specimens showed invasion 
of the veins with tumor in 1 case and the presence 
of a metastatic lesion in a cervical lymph node in 
the other. 

Since thyroidectomy is frequently advocated for 
“prophylaxis” against cancer, it is of particular 
interest to determine the effectiveness of this prin- 
ciple in patients in whom there was no clinical 
suspicion of cancer before operation. 

These patients may be divided into two groups: 
those who, so far as could be ascertained, had no 
evidence of neoplastic disease at the time of initial 
operation and who later developed cancer, and 
those who were not suspected of having malignant 
lesions until the specimens had been examined by 
the pathologist. 

The first group is composed of 7 patients who had 
similar clinical courses in that they had had opera- 
tions for a goiter at some previous date. This 
operation was followed by a recurrence of the mass, 
which at a second operation proved to be the site 
of a malignant process. In 5 patients the neoplastic 
disease was found twelve, thirteen, sixteen, twenty- 
four and thirty-four years after the initial operation. 
Adenocarcinoma was noted in 3 patients, and 
papillary adenocarcinoma in the other 2. Two 
patients died of intercurrent disease, 2 are living 
without recurrence, and | is living with a recur- 
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Ficure 6. Patients in Whom a Malignant Neoplasm Was Not 
Suspected but on Whom a Thyroidectomy Was Performed. 


rence of the disease. It might be said that these 
were cases of low-grade malignancy and that the 
initial operation had been inadequate or that the 
surgical specimen was not examined carefully 
enough. This is granted, since in some cases there 
was no way to determine how thoroughly the initial 
specimen had been examined. This does not negate 
the fact, however, that these patients had carcinoma 
despite prophylactic surgery, and there is reasonably 
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good evidence that malignant lesions had not been 
present at the initial operations. 
An illustrative case is the following: 
Case 4 — 906,993). A 62-year-old woman entered 
the hospital because of recurrent masses in the neck. Twelve 
ears previously she had had a resection of an adenoma at the 
ahey Clinic, the specimen having been diagnosed as papillary 
cystadenoma. Twelve and 14 years, respectively, after opera- 
tion she entered the Boston og Hospital for recurrent 
masses in the neck, ranging from the size of a pea to that of 
a golf ball. These nodules were removed and each time were 
found to be papillary adenocarcinoma. On the last hospital 
admission, 16 years after the initial operation, she was ad- 
mitted for bloody stools, and a diagnosis of carcinoma of the 
‘rectum was made. She still had a nodule in the neck, 4 cm. 
in diameter. An abdominal laparotomy and resection of the 
rectum were advised, but the patient refused operation. 
She later died at home, apparently from carcinoma of the 
rectum. 


Of the remaining patients in this group, 1 under- 
went the extirpation of a thyroglossal-duct cyst, and 
ten months later a mass recurred, was assumed to 
be a recurrent thyroglossal duct cyst and at opera- 
tion was found to be a papillary adenocarcinoma of 
the thyroid gland; the other patient was operated 
on for an adenocarcinoma of the thyroid gland nine 
months after the removal of a fetal adenoma. It 
seems probable that at the time of the first opera- 
tion each of these patients harbored a malignant 
neoplasm that was overlooked. 

The second group is composed of the 28 patients 
who were not suspected of having malignant neo- 


Taste 3. Complications of Operations in 431 Cases of 
Nontoxic Goiter. 


No. oF ComMENT 
ASES 


Vocal-cord paralysis 13 


CompricaTion 


Four patients had large glands, and 1 
had Hashimoto’s disease 


Wound infection 11 
Hoarseness _ 10 Duration of 3 days to 2 months 
Marked swelling of 9 _ 
neck, with fever 
Hypoparathyroidism 7 Transient in 5 cases; duration of 1 
ws year or longer in 2. 
Hypothyroidism 5 One patient had chronic thyroiditis 
Hematoma 3 _ 
Postoperative hysteria 3. _ 
or delirium, or bot 
Massive hemorrhage 2 — 
sphagia 2 Transient but severe 
Anesthetic accident 1 Cardiac arrest; restoration of cardiac 
function with intracardiac adrenalin. 
Total 66 (15.3%) 


plasms until after histologic examinations of thyroid 
tissue had been made (Fig. 6). Among these there 
were 1] who had a recurrence of the tumor, with 
6 subsequent deaths. 

The two groups of cases discussed above lend 
support to the statement of Hertz! that after 
multiple operations on thyroid glands, cancer has 
developed despite the “prophylactic surgery.” 

To evaluate the principle of the extirpation of 
goiters, the complications resulting from such a 
procedure were determined by a review of the charts 
of 431 patients who had had a thyroidectomy for 
nontoxic goiters, diffuse or nodular. It was borne 
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in mind that the complications in these cases were 
probably more frequent than those in a series of 
cases in which all goiters were routinely removed. 

There were 5 fatal cases, or a mortality of 1.16 
per cent. The majority of these cases, however, 
had features that greatly increased the hazard of 
operation. Thus, 2 patients had dyspnea, dysphagia 
and pressure symptoms, caused in 1 case by a 
Riedel’s struma and in the other by a large adenoma 
(10x 10x15 cm.) with abscess formation. The 
glands were removed with great difficulty in both 
cases. The first patient died on the fourth post- 
operative day, with an autopsy diagnosis of broncho- 
pneumonia and damage to the recurrent laryngeal 
nerves, and the second died on the first postoperative 
day with a clinical diagnosis of pulmonary em- 
bolism. A third patient was found to have sub- 
sternal extension from a nodular goiter and died 
on the first postoperative day, having become 
flushed, toxic and delirious. The clinical impression 
was that the patient died of pneumonia, but autopsy 
was not performed. 

A seventy-three-year-old woman with a 7.5-cm. 
nodule in the right lobe died on the third post- 
operative day of pneumonia and cardiac failure. 
Another female patient, aged sixty-one years, had a 
nodular goiter removed without great difficulty, but 
it was noted at operation that the trachea was the 
size of the surgeon’s fifth finger. Postoperatively, 
the patient had respiratory distress and difficulty in 
speaking, and she died during the second post- 
operative day. 

The various complications of operations on pa- 
tients with nontoxic goiter are presented in Table 3; 
of these patients, 15.3 per cent suffered from one or 
more operative complications, the most significant 
of which consisted of 13 cases of vocal-cord paralysis, 
7 of hypoparathyroidism and 5 of hypothyroidism. 
Complications such as massive hemorrhage, hema- 
tomas and anesthetic accidents, of course, did not 
involve long-term disability, but at the time caused 
a definite threat to life. 


Discussion 


It is admittedly difficult to determine when a 
goiter contains a malignant neoplasm, particularly 
a neoplasm that arises in a previously existing 
adenoma or one of low malignancy. Because of 
this problem, it has been suggested that every 
nodular goiter should be “prophylactically” re- 
moved.!:? This type of reasoning is not regarded as 
justified, particularly in the light of the figures 
presented above. Some selection of cases is con- 
sidered possible, and prophylactic surgery is not 
reducing deaths from malignant neoplasms of the 
thyroid gland as much as has been implied. 

We have found the clinical incidence of malignant 
neoplasms of the thyroid gland to be low — much 
lower in fact than one would expect from previously 
cited figures on surgical specimens.?: 7 
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In this report, particular stress has been placed 


. on the pathological lesion and its degree of malig- 


nancy because the clinical course of the patient 
depends so much on this factor. The majority of 
patients who died of malignant neoplasms of the 
thyroid gland or had widespread extension had 
tumors that were classed as highly malignant. These 
highly malignant tumors, as emphasized by Clute 
and Warren,” were usually characterized by a 
sudden appearance of a mass in the neck, although 
at times they arose in a previous goiter, and pursued 
a rapidly fatal course. Such tumors are rarely 
removed completely by prophylactic surgery. 

On the other hand, in the cases classed as tumors 
of moderate or low malignancy there were few 
deaths (none in the latter), and the results of 
treatment were fairly satisfactory. Even -when 
clinically suggestive of malignancy, these tumors 
are often amenable to treatment. This point of 
view is likewise held by Pemberton." These tumors, 
then, with a better prognosis, are frequently said 
to be “‘cured” by prophylactic surgery. When one 
considers, however, that even when a benign tumor 
of the thyroid gland or a clinically unsuspected 
malignant neoplasm is removed, development or 
recurrence of a malignant neoplasm is not infrequent, 
the value of routine prophylactic surgery on all 
nodular thyroid glands becomes less impressive. 

As in other reported series, the patients in whom 
a correct diagnosis was made had the highest 


- mortality rate. This does not necessarily mean 


that prophylactic surgery would have obviated 
th, because as pointed out above, the majority of 
these patients had highly malignant types of tumors 
in which the onset and course of the disease was of 
short duration, despite various types of therapy. 
The incidence of operative complications in cases 
of nontoxic goiters should also be considered. If the 
431 cases in this report are considered to be an 
average illustrative example, it is seen that many 
operative complications and even death may occur. 
Although it is said that extirpation of nontoxic 
goiters and adenomas should be without risk, this 
seems to be a goal more sought after than actually 


» obtained, particularly when applied to all clinics 
gand hospitals. 


Single nodules or masses in the thyroid gland are 
the most frequent site of malignant lesions. This 
has been particularly emphasized by Lahey.’ The 
greatest number of patients studied likewise had a 
single nodule or mass as the site of the neoplasm. 
Thus, it seems that many of these single nodules 
should be removed, particularly in young people, 
for in a nonendemic area nodules are rare below 
the age of thirty,® and should arouse suspicion of a 
malignant lesion. On the contrary, it seems un- 
necessary to remove all multinodular glands because 
they are infrequently the site of cancer and so 
prevalent, even in nonendemic areas, that the dis- 
advantages of removal outweigh the advantages. 
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Some pathologists have considered nodules in the 
thyroid gland to be “almost physiological,” espe- 
cially in women after the age of fifty.® 

Certain signs in a gland with one or more nodules, 
however, are indications for removal of the nodule. 
They are any increase in size, especially in the 
absence of thyrotoxicosis, and any suggestion of 
increased firmness or fixation of the surrounding 
tissue. The first sign is probably the more im- 
portant because the other connotes more extensive 
involvement. Multinodular goiters may well be 
treated conservatively but deserve careful ob- 
servation. 

Of the patients with malignant neoplasms of the 
thyroid gland 7.8 per cent had thyrotoxicosis. This 
figure is slightly higher than that in other reported 
series.’» 5» 13 Jt is still to be noted, however, that 
cases of malignant neoplasm accompanying thyro- 
toxicosis are rare, for in 1308 cases of thyrotoxicosis 
there were 5 patients (0.38 per cent) with malignant 
neoplasms. 

What effect the treatment of thyrotoxicosis with 
thiouracil will have on thyroid cancer must await 
future evaluation. Bielschowsky'® has shown that 
simultaneous administration of 2-acetyl-amino- 
fluorine and allyl-thiourea produced adenomas and 
malignant neoplasms in the thyroid glands of rats, 
whereas either of these drugs used alone did not 
produce the neoplastic lesions. We have adminis- 
tered 2-acetyl-amino-fluorene and thiouracil simul- 
taneously to a series of 12 rats, and although malig- 
nant tumors of the breast and other organs devel- 
oped in 8, the only detectable lesion in the glands 
was hyperplasia. To date, there is no clinical evi- 
dence that thiouracil is a predisposing factor or that 
it has increased the incidence of cancer. 

Regarding “prophylactic surgery” for nodular or 
diffuse goiter in the prevention of thyrotoxicosis, 
we believe that this complication can be well 
treated, should it arise, with antithyroid drugs and 


surgery. 
SUMMARY 


The total number of patients admitted to the 
Boston City Hospital, the Johns Hopkins Hospital 
and the Massachusetts General Hospital in periods 
of twelve, five and eight years, respectively, was 
544,918. Among these patients there were 3221 
with goiters and 64 with a histologic diagnosis of a 
malignant neoplasm of the thyroid gland. 

The clinical picture and the course of the patients 
with malignant thyroid neoplasms are discussed, 
with particular reference to the types of pathological 
lesions and their degree of malignancy. 

It was found that in clinical and autopsy material 
malignant neoplasms of the thyroid gland were 
infrequent. The majority of patients dying of 
malignant lesions had highly malignant tumors 
that were generally of rapid onset and of short 
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duration, and in these patients “prophylactic” 
surgery had rarely been performed. 

Patients with thyroid tumors of lesser degrees of 
malignancy do not have a hopeless prognosis. Some- 
times, even with apparently widespread metastases, 
they live for more than ten years. 

It is not believed that all nodular goiters should 
be removed. Despite “‘prophylactic” surgery on 
benign or clinically unsuspected malignant goiters, 
lesions may later develop or frequently recur. 
Moreover, operations on patients with nontoxic 
goiter are associated with a significant number of 
complications and are sometimes fatal. 

Single nodules, particularly in young people, 
should in most cases be removed, and any nodule 
showing an increase in size, in the absence of 
thyrotoxicosis, or in firmness or fixation should be 
extirpated. 


We are indebted to Drs. oo Means, Oliver Cope and 
Benjamin Castleman, of the Massachusetts General Hospital, 
and to Dr. Alfred Blalock, of the Johns Hopkins Hospital, 
for permission to study the case records at those hospitals. 


THE NEW ENGLAND JOURNAL OF MEDICINE 


Oct. 16, 1947 


REFERENCES 


- Ward, R. Malignant goiter. Surgery 16:783-803, 1944. 
- Hinton, Pk W., and Lord, J. W., Jr. Is surgery indicated in all cases 
of nodular goiter, toxic and nontoxic? J. 4. M. A. 129:605, 1945. 
3. Wegelin, C. Schildriise. In Handbuch der spexiellen pathologischen 
natomie und Histologie. Edited by F. Henke and O. Lubarsch. 
Vol, 8. sen mit innerer Sekretion. 1147 pp. Berlin: Julius 

Springer, 1926. Pp. 1-547. 

4. bad D. B. Malignant tumors of thyroid. Ann. Surg. 74:129-184, 


5. Coller, F. A. Adenoma and cancer of thyroid: mpd of their relation 
“, pour epithelial neoplasms of thyroid. J. 4. M. A. 92:457-463, 


Schlesinger, M. J., Gargill, G. L., and Saxe, I. H. Studies in nodular 
goiter. I. Incidence of thyzond nodules in routine necropsies in 
nongoitrous region, J. 4. M. A. 110:1638-1641, 1938. 

7. Cole, W. H., Slaughter, D. P., and Rossiter, L. 383 Potential dangers 

i 883-888, 1945. 


of nontoxic nodular goiter. J. 4. M. 4. 127 
8. Means, J. H. The Thyroid and Its Diseases. 602 pp. Philadelphia: 
J. B. Lippincott Co., 1937, P. 482. 
9. Lahey, F. H., Hare, H. F., and Warren, S. Carcinoma of thyroid. 
Ann. Surg. 112:977-1005, 1940. 
10. Crile, G., Jr. Hyperthyroidism associated with malignant tumors of 


ile, Jr. 
the thyroid gland. Surg., Gynec. €F Obst. 62:995-999, 1936, 
11. Hertz, S. Discussion of Lahey. 


12. Clute, H. M., and Warren, S. P osis of thyroid cancer. Swurg., 
Gynec. € Obst. 60:861-874, 1935, 


13. Pemberton, J. de J. Malignant lesions of thyroid gland: review of 
774 cases. Surg., Gynec. &F Obst. 69:417-430, 1939. 


14. Label F. H. Carcinoma of thyroid. Am. J. Roentgenol. 46:469-475, 


15, F. Tumours of thyroid produced by 2-acet 


uorene and allyl-thiourea. Brit. J. Exper. Path. 25:90-95, 1 


USE OF PENICILLIN IN THE TREATMENT OF CARRIERS OF BETA-HEMOLYTIC 
STREPTOCOCCI AMONG PATIENTS WITH RHEUMATIC FEVER 


JessaminE R. Goerner, M.D.,* Benepict F. Masset, M.D.,¢ anp T. Duckett Jones, M.D.f 


With the Technical Assistance of Mary Meyeserian 


BOSTON 


HE danger of hemolytic streptococcus respira- 
tory infection to persons who are susceptible 
to rheumatic fever is well recognized. Since with 
present knowledge there are inherent difficulties in 
evaluating the innocuousness of a given strain, every 
carrier of beta-hemolytic streptococci must be con- 
sidered a potential menace to a population of rheu- 
matic-fever patients. Prolonged isolation of such 
carriers is inadvisable from the psychologic stand- 
point and is usually impracticable. Hence, means 
of abolishing the carrier state are desirable. 

During the administration of sulfonamides to 
carriers the throat cultures become negative for 
hemolytic streptococci in some cases, whereas in 
others the cultures, although remaining positive, 
usually yield only small numbers of the organism. 
In most cases, however, when therapy has been dis- 
continued, nose or throat cultures again become 
strongly positive." 

*Research assistant, Department of Preventive Medicine, and in- 
structor, Department of Medicine, Yale University School of Medicine; 
formerly, resident physician, House of the Good Samaritan. 


tAssistant in medicine, Harvard Medical School; associate director of 
research, House of the Good Samaritan. 


tLecturer on medicine, Harvard Medical School (on leave of spronen 
director of research, House of the amaritan (on leave of absence); 
medical director, Helen Hay Whitney Foundation, New York City. 


Many investigators have found penicillin to be a 
more effective agent than sulfonamides for the treat- 
ment of hemolytic streptococcus respiratory infec- 
tions. From these reports it also seems that during 
penicillin therapy hemolytic streptococci disappear 


from the nose and throat in nearly all cases. After 


the discontinuation of treatment the organisms have 
reappeared in a varying proportion of the reported 
cases, depending apparently on the dose of penicillin 
and the number of days of treatment.?—"* 

With a view to preventing the spread of hemo- 
lytic streptococci from one patient to another, since 
November, 1945, penicillin has been administered 
to all patients at the House of the Good Samaritan 
found to have positive throat cultures. The follow- 
ing brief extracts of cases observed at the hospital 


in the early autumn of 1945 illustrate the need for 


the elimination of beta-hemolytic streptococci from 
the upper respiratory tract of carriers. - 


Case 1. W. J., a 5-year-old boy with rheumatic heart 
disease and subsiding rheumatic fever, had been a patient at 
the House of the Good Samaritan since July, 1945 — an 
interval of four months. Fifteen of the twenty-one cultures 
of the throat taken from August 1 to November 7 yielded 
Group A beta-hemolytic streptococci, Type 30. The child 
had ae tonsils and cervical adenopathy. Twice during 
September and October he developed a profuse purulent 
nasal discharge, which also yielded beta-hemolytic strepto- 
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cocci on culture, although there were no elevation of tem- 
ture and no other associated signs of illness. The sero- 
logic type of the isolated streptococci did not change. 

On October 1 another small boy (Case 2) was admitted 
with the diagnosis of rheumatic fever, rheumatic heart 
disease and chorea. Three successive daily routine admission 
cultures and subsequent weekly ones were negative for 
hemolytic streptococci until October 25, when the patient 
was moved into a large ward in which the only other occu- 
pant was the patient discussed above. The distance between 
the beds was about 20 feet, and neither child was permitted 
out of bed. Cultures of the throat in Case 2, taken on October 
29 and 30, were positive (1+ and 4+,* respectively) for 
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The other girl, M. S., was admitted late in August, looked 
well and had no signs or symptoms of rheumatic fever except 
for a subcutaneous nodule and intermittent elevation of the 
erythrocyte sedimentation rate. The throat cultures con- 
tained no hemolytic streptococci. In early October, Py R. 
was allowed out of bed for brief intervals with resulting direct 
contact with her wardmates, one of whom, M. S., developed 
throat cultures lightly positive for hemolytic streptococci 
Type 28, with no signs or symptoms of acute streptococcal 
infection and with notable absence of fever. Within 2 weeks 
of the date of the first positive culture, however, erythema 
marginatum appeared and was followed by significant ele- 
vations in the antistreptolysin O titer and sedimentation 
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October 31 this child developed severe tonsillitis, with a 
maximum temperature of 105°F. Penicillin treatment was 
initiated within 4 hours of the onset of the clinical illness 
and continued in dosages of 10,000 units every 2 hours, being 

iven intramuscularly for 10 days to a total of 1,200,000 units. 
A culture taken 18 hours after the beginning of the therapy, 
as well as all subsequent ones, contained no beta-hemolytic 
streptococci. The acute illness subsided promptly, and no 
recrudescence of rheumatic fever occurred. The other occu- 
pant of the room received penicillin in the same dosage for 
the same length of time, and although the culture became 
negative for hemolytic streptococci, the lymphadenopathy 
and tonsillar hypertrophy persisted. 


Case 3. a; R., one of two ff toe poe girls who occupied 
adjacent beds in a large ward, had been a carrier of beta- 
hemolytic streptococci, Type 28, as well as, occasionally, a 
second, untypable (X) strain, during the 7 months since ad- 
mission in April, throat cultures taken durin 

that time, 38 were recorded as 1+ to 4+, with Type 2 

predominating. 


*Grades 1+ to 4+ represent increasing heaviness of growth of organisms 
on culture plates. 


gia, transient tendon contractures, hepatitis, later chorea 
and auscultatory and electrocardiographic evidence of heart 
disease, including pericarditis. "The rheumatic syndrome 
persisted for months, during which the streptococci occa- 
sionally reappeared in the throat cultures (Fig. 1). 


It is apparent that in these 2 cases hemolytic 
streptococci were transmitted from a chronic carrier 
to a susceptible person. In 1 case the streptococcal 
invasion caused a severe clinical respiratory infec- 
tion, which, however, was not followed by a recur- 
rence of rheumatic fever. In the other case the re- 
sulting streptococcal infection, although subclinical, 
precipitated a recrudescence of rheumatic fever. 


PROCEDURE 


All patients whose routine throat cultures yielded 
hemolytic streptococci were followed by means of 


gh 
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cultures taken at least three times a week until the 
presence of the carrier state was established — that 
is, until the number of positive cultures was shown 
to be well in excess of the number of negative cul- 
tures, with no tendency to diminish. 

Any patient suffering from an acute streptococcal 
infection was placed under treatment with penicillin 
as soon as the diagnosis was made. A control cul- 
ture was taken just before the first dose of penicillin. 
In such cases the treatment was identical with that 
given the healthy carriers. 

Penicillin — in doses of 10,000 units every two 
hours, day and night, for ten days — was given in- 
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were given penicillin prophylactically, beginning 
immediately after operation and continuing until 
the operative wound was healed and there was no 
fever. 


RESULTS 


The primary object of the experiment was 
achieved in most cases — that is, beta-hemolytic 
streptococci were eliminated from the throat cul- 
tures in 17 of 20 cases for the duration of the post- 
treatment observation periods, which ranged from 
twenty* to one hundred and forty-six days (Table 1). 
Of the seventeen organisms that yielded to treat- 


TasLe l. Effect of Penicillin Therapy.* 


Case WHemorytic Strepto- Sensi- 
No. coccus TI 


VITY OF PRETREATMENT CULTURES 


Post-TREATMENT CULTURES Post-TonstLLectomy CULTURES 


OrGan- 
ismt 
GROUP TYPE INTER- NO. No. GRADE INTER- NO. NO. GRADE THROAT  FOSSAE TONSILS 
NAL TAKEN POSITIVE NAL TAKEN POSITIVE 
unit/ec. days days 
1 A 30 .01 99 21 15 0-4+ 125 33 0 Negative Negative Negative 
2 A 30 .006 3 3 3 1+-4+ 102 40 0 — —- _ 
3 A 28X ~=.008 190 43 38 0-4+ 96 31 0 — _- _ 
4 A 12 .02 2 4+ 180 28 0 Negative Negative Negative 
5 A 1 02 24 14 12 0-3 + 20 ll 0 
6 A x .008 23 20 16 0-3 + 77 15 2 1+ —_ — —_ 
7 A 5 .O1 30 15 14 0-3 + 185 43 0 Negative Negative Negative 
8 A xX 01 123 37 21 0-2+ 150 32 0 Negative Negative Negative 
9 A x .04 158 53 17 0-2+ 35 7 0 — — oa 
A 5 .04 13 9 5 0-2t 140 22 0 
11 A 5 .04 16 11 11 1+-4+ 190 30 0 
12 Got .06 21 10 0-3+ 29 10 7 1+-2+ 
, Cor 
13 19 .02 12 6 6 1+-3+ 125 17 0 
14. Unknown (not .006 23 12 7 0-2+ 54 12 0 _ _- _ 
A, C or H) .02 : 
15 A .006 22 12 8 0-1+ 51 20 0 -- 
16 A 30 .02 14 8 5 0-2+ #8165 27 0 
17 not 14 8 6 0-1+ 24. 9 5 1+ 
Cor 
18 vaseges {rot .008 62 19 17 0-3 + 112 30 0 Negative Negative Negative 
,Cor 
19 A x .008 16 15 13 0-2+ 56 20 0 — _ _ 
20 A x .02 4 4 4 3+-4+ 146 22 0 -- — _ 


*Penicillin dosage in each case, 10,000 units every two hours, for ten days to total of 1,200,000. 


{Minimum inhibiting concentration of penicillin. 
tSisters. 


tramuscularly to a total of 1,200,000 units to all 
patients in these two classifications. 

The organism isolated in each case was grouped 
and typed by the Lancefield capillary precipitin 
technic,!® and its sensitivity to penicillin deter- 
mined. | 

Throat cultures were taken three times weekly 
during treatment, daily from one to two weeks after 
treatment and then with gradually decreasing fre- 
quency to a routine weekly schedule. 

Antistreptolysin O titers and erythrocyte sedi- 
mentation rates were followed at bi-monthly inter- 
vals. 

When tonsillectomy was clinically indicated in the 
penicillin-treated cases, it was performed after the 
rheumatic fever had subsided and was preceded by 
several daily throat cultures, the last immediately 
before operation. Cultures of the open tonsillar 
fossae were obtained during operation, and the 
tonsils. were: sectioned and cultured. The patients 


ment, fifteen belonged to Group A, whereas the ex- 
tracts of two failed to precipitate with A, C or H 
serums (Cases 14 and 18). In 2 of the 3 unsuccessful 
cases (12 and 17) the organisms, not of Group A, 
were also morphologically atypical and weakly 
hemolytic; in the third, the organism was an un- 
typable strain of Group A, which was unusually 
sensitive to penicillin in vitro. There was no known 
factor common to these three organisms by which 
they differed from the seventeen that yielded to 
treatment. In 2 patients (Cases 3 and 5) the cul- 
tures became positive a second time, but with or- 
ganisms of types different from those originally 
recovered. 

The downward trend of the antistreptolysin O 
titer was apparently unaltered by the treatment of 
chronic carriers with penicillin. In 2 cases of acute 
streptococcal infection (Cases 2 and 4), each treated 


*Infection with a new type of streptococcus appeared on the twentieth 
post-treatment day in 1 case. 


| 
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within two days of the appearance of the organism 
in the throat culture and within four hours of the on- 
set of the clinical illness, there was no significant 
rise in the antistreptolysin titer (Fig. 1) and no re- 
crudescence of rheumatic fever. In contrast, in 
another patient, M. S., who was not treated because 
the infection was subclinical, the antistreptolysin 
titer rose from 500 to 1000 units coincident with the 
development of multiple signs and symptoms of 
rheumatic fever. These observations suggest that 
a careful comparative study of penicillin-treated 
and untreated cases of streptococcal infection in 
patients with rheumatic fever should be undertaken. 

In each of the 2 cases in which an organism was 
believed to have been transmitted from one patient 
to another, the streptococcus recovered from the 
recipient appeared to be more sensitive to penicillin 


TaBe 2. Results of Penicillin Therapy* in Repeated Streptococcal Infections at Wellesley Convalescent Home. 
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other, and in each case in which beta-hemolytic 
streptococci were found in one or both of these cul- 
tures, two additional cultures were obtained at in- 
tervals of a few days. Treatment was instituted in 
the 6 cases in which these preliminary cultures were 
positive. 

Penicillin in beeswax and peanut oil was given to 
each of the selected patients intramuscularly in 
single daily doses of 150,000 units for ten days, to 
a total of 1,500,000 units. Throat cultures were 
taken at intervals of three or four days, beginning 
twenty-four hours after the first dose of penicillin — 
that is, just before the administration of the second 
dose. Serum penicillin concentrations were deter- 
mined at specific intervals (Table 2). 

These observations were necessarily less com- 
plete than those on patients in the House of the 


PATIENT PRETREATMENT CULTURE Post-TREATMENT CULTURES Serum Penicittin CONCENTRATION 
NO. TAKEN NO. POSITIVE GRADE NO. TAKEN NO, POSITIVE GRADE aAT2 ur. at 10-14 HR. at 24 HR. 
unitf{cc. unit/ec. unit{/ec. 
D 3 3 2+-4+ 5 0 0.2 .03 
G 3 3 1+-4+ 5 0 —_ en 0.075 <0.012 
N 3 3 1+-3+ 7 0 — 0.015 0.03 <0.012 
Cc 4 3 0-4+ 3 0 oa 0.3 0.02 <0.012 
M 3 3 24+-4+ 6 2 0-2+ 0.2 4 * 0.015 
A 3 3 34-44 3 0 0. <0.012 


*Penicillin in beeswax and peanut oil given intramuscularly in single daily doses of 1,500,000 units for ten days, to total of 1,500,000 units. 


than that of the carrier donor, although it is ac- 
knowledged that the differences are within the limits 
of error. In 1 case the inhibiting concentration of 
penicillin in vitro dropped from .01 to .006 units 
per cubic centimeter, and in the other, from .008 to 
.006 units on repeated determinations. 
Tonsillectomy was performed in 5 of the treated 
cases. In each of these, cultures of the throat, ton- 
sillar fossae and sectioned tonsils were negative for 
beta-hemolytic streptococci. It may be noted that 
the intervals between penicillin treatment and 
operation ranged from one hundred and twenty- 
five to one hundred and eighty-five days. It would 
be of importance to determine whether the complete 
eradication of hemolytic streptococci from the in- 
terior of the tonsils and the other deep tissues of the 
upper respiratory tract by means of penicillin had 
any influence on the chronicity of rheumatic fever. 


EXPERIENCE WITH SLOWLY ABSORBABLE PENICILLIN 


A program similar to that described above was 
undertaken at a convalescent home,* where re- 
peated rounds of streptococcal infections had been 
troublesome. 

Two sets of throat cultures of patients and per- 
sonnel were obtained within a few days of one an- 


ome Wellesley Convalescent Home, through the courtesy of Dr. Henry 
allup. 


Good Samaritan because of the shorter hospitaliza- 
tion periods and the heterogeneous types of cases, 
as well as the geographical distance of the institu- 
tion from the laboratory. None of the strains ob- 
tained from these patients was classifiable with 
available typing serums. In 5 cases the cultures re- 
mained free of hemolytic streptococci for the dura- 
tion of the observation period (about one month); 
in the remaining case the culture again became 
positive, but whether the organism was of the same 
or different type could not be determined. 


SUMMARY 


Eighteen chronic carriers of beta-hemolytic 
streptococci and 2 cases of acute streptococcal ton- 
sillitis were treated with a total of 1,200,000 units of 
penicillin each, given intramuscularly during ten 
days. 

In 17 cases the infecting organisms were eliminated 
permanently from the throat cultures. One Group A 
streptococcus and two that did not belong to Group 
A, C or H failed to disappear. 

In 5 cases in which tonsillectomies were performed 
one hundred and twenty-five to one hundred and 
eighty-five days after treatment, the tonsillar 
fossae and sectioned tonsils were free from hemolytic 
streptococci. 
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In 2 cases the antistreptolysin O titers did not 
rise after acute streptococcal infections that were 
promptly treated with penicillin. 

Penicillin injections once daily for ten days in 
slowly absorbable form were observed to be success- 
ful in eliminating the beta-hemolytic streptococcus 
carrier state in 5 of 6 cases. 

The ability to eliminate beta-hemolytic strepto- 
cocci from the throats of most patients in close con- 
tact with persons who have had rheumatic fever sug- 
gests a practical method of protecting the latter 
group from beta-hemolytic streptococcus infection. 

It is evident that further observations are needed 
to ascertain whether prompt penicillin treatment 
for acute hemolytic streptococcus infections in sub- 
jects with rheumatic fever may decrease the likeli- 
hood of a recurrence of rheumatic fever. 
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THE VALUE OF THE METHYLENE BLUE TEST IN THE DETECTION OF BILIRUBIN* 


C. Lawrence Hott, M.D.f 


PORTLAND, MAINE 


HEN Fellinger and Menkes! described a mod- 
ification of Franke’s? methylene blue test for 
bile in the urine, they suggested that certain quan- 
titative potentialities of the test existed. They 
observed that determinations made on twenty-four- 
hour collections of urine paralleled blood bilirubin 
levels to a satisfactory degree. Determinations on 
individual samples, however, were not reliable, since 
dilution factors, as represented by varying specific 
gravities of the urine, affected the depth of color 
that took place after the addition of methylene 
blue. The depth of color in their technic repre- 
sented the basis of quantitative interpretation. 
Gellis and Stokes,* after considerable investigative 
studies, reported a further modification of the 
original test. They suggested that it might be used 
as an aid in the early recognition of bilirubinuria in 
infectious hepatitis. The authors did not claim to 
describe an unusually sensitive or accurate test for 
the presence of bilirubin but rather to suggest that 
the test could be used for demonstrating bilirubinuria 
*From the Evans Memorial, Massachusetts Memorial Hospitals, and 
the Department of Medicine, Boston University Schoo! of Medicine 


tFormerly, assistant in medicine, Boston University School of Med- 
icine, and fellow in internal medicine, Evans Memorial, Massachusetts 


morial Hospitals. 


in working with large numbers of soldiers in the 
field. 

The present investigation was undertaken to 
determine the accuracy and reliability of the test 
as judged by civilian medical standards, in an 
effort to determine whether it has any place in 
routine laboratory procedures, The technic used 
was that described by Stokes and Gellis.*»‘ This 
consisted of a drop by drop addition, to 5 cc. of 
urine, of an aqueous methylene blue solution (0.2 
per cent by actual dye content) from a l-cc. pipette 
delivering 20 drops per cubic centimeter. If 5 or 
more drops were necessary to change the green 
color of the mixture of urine and methylene blue 
to a blue color, the test was considered positive for 
bilirubinuria. 

Investigators at the Boston City Hospital® found 
that chrome pigments other than bilirubin gave a 
greenish color when methylene blue was added 
and therefore believed that the test was not spe- 
cific. Other workers had previously made the same 
observation.*» Roch,’ indeed, offered this lack of 
specificity as a criticism of Franke’ s original test. 
Figge’s® criticism was of a similar nature, and 
appeared in print shortly after Myers* had reported 
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that he had adapted the test as an early demonstra- 
tion of toxic hepatitis resulting from industrial 
toxins. Recent spectrophotometric studies made by 
a group at the Mayo Clinic®: '° demonstrated that 
the color changes involved in the test were un- 
questionably due to a blending of blue and yellow 
colors, rather than to some specific chemical reaction 
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urine is not unusually high. As demonstrated below 
in detail, the deeper color of the more con- 
centrated urines may give a falsely positive reaction 
with methylene blue. 

Studies of urine in patients receiving more than 
600,000 units of penicillin in twenty-four hours 
gave three borderline and one distinctly falsely 


Taste 1. Penicillin-Containing Urines (from Patients Receiving less than 300,000 Units) in 
6-a.m. Specimens. 
PENICILLIN Speciric Foam Harrison METHYLENE 
Diacnosis Dosace RAVITY Test Test Buve Test 
units 
Syphilis, primary; Herxheimer reaction* 160,000 1.016 ++ 4 
Oultis media; myocardial infarct ....... 160,000 1.006 0 3 1 
Bronchopneumonia, diabetes and arterio- 
, ‘sclerotic heart disease, with failure; 
hepatomegaly 90,000 0 3 
Diabetes; ulcer with cellulitis ......... 200,000 .O15 0 0 
Empyema and pne 160,000 1.008 0 0 
Keratodermatitis; cellulitis of legs...... 160,000 .016 0 0 
Syphilis, secondary; chancroid 160,000 .030 + 0 
Syphilis, primary 160,000 1.027 0 
teomyelitis; amyloid disease. ...... ap 300,000 1.010 0 
Bronchopneumonia, diabetes and arterio- 
sclerotic heart disease with failure; 
? Gall-bladder diseaset ...... 120,000 1.010 +¢+ +t+ 1 
Carcinoma of sigmoid, with abscess 120,000 1.006 0 0 
Sprue, hematoma and bleeding tendency 120,000 1.008 + + 2 


*In this case the patient had just had a moderately severe Herxheimer reaction, which might have accounted for the 


borderline bilirubinuria as shown by the Harrison test. 


tin this case the patient was later proved to have an em 


tion type of jaundice due to edema of the biliary passages. 


between methylene blue and bilirubin. In general 
medical practice there are several chrome pigments 
that might interfere with the accuracy of the test. 
Two of these, penicillin and riboflavin, were chosen 


TaBLe 2. Comparison of Methylene Blue Test with Depth of 
Pigment Color in Urine Containing Penicillin. 


Time or Metsytene Speciric 


1 
Date PassaGE Gravity CororimeteRt 
AMPLE 
drops “G” vatues vaLues 
2/18 — 11:00 a.m. 4 1.015 708 . 1503 
12:00 p.m. 2 1.012 77° 1135 
2/19 — 7:30 a.m. 1 1.006 831 0796 
2: -m. 2 1.012 753 1235 
4:30 p.m. 1 1.003 873 0568 
2/22 — 8:00 a.m. 4 1.017 698 1565 


*Patient received 900,000 units in twenty-four hours. 
tEvelyn — 440 filter. 


for study because of their present popularity as 
therapeutic agents. Patients receiving these sub- 
stances were studied in some detail to determine 
how much of the substances was necessary to cause 
a yellowish discoloration of the urine sufficient to 
give a falsely positive test on the addition of 
methylene blue. 

Studies were first made on a group of 14 patients 
receiving less than 300,000 units of penicillin in 
twenty-four hours. Urinalyses showed that the 
methylene blue test may give reliable results 
(Table 1), so long as the specific gravity of the 


pyema of the gall bladder and undoubtedly had a regurgita- 


positive methylene blue tests. The Harrison and 
spot diazo tests,” however, indicated that these 
specimens contained no bilirubin. The foam test in 
these cases was positive and hence misleading. 
Studies on 4 patients receiving large amounts of 
components of the vitamin B complex or moderate 
amounts of pure riboflavin (3 to 5 mg.) revealed 
falsely positive tests with methylene blue in 3 cases 
and a borderline reading in 1. The foam test was 
positive in all cases. The Harrison and spot diazo 


TasBie 3. Representative Samples, Showing Effect of Reaction 
on Methylene Blue Test. 


METHYLENE REAcTION METHYLENE REACTION 
BLuE 
3 pH4 13 pHl 
+ pHs 13 pH3 
4 pH6 13 pH4.5 
4 pH7 13 pH6 
4 pH8 15 pH9 


tests, however, were negative. It is apparent, there- 
fore, that both riboflavin and penicillin may give 
falsely positive foam and methylene blue tests. 
The effect on the methylene blue test of concen- 
tration of chrome pigments in the urine was clearly 
demonstrated by a study of samples of urine with 
varying specific gravities from a patient receiving 
900,000 units of penicillin daily. The results are 
recorded in Table 2. Urines with low specific grav- 
ities (1.003 to 1.006) required but 1 drop of 
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methylene blue to complete the appearance of a blue 
color. Urines with higher specific gravities (1.015 
to 1 017) required 4 drops of methylene blue to give 
a positive test. Accurate comparisons of the depth 
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Table 3. The changes in reaction were made by 
the addition of varying amounts of acetic acid and 
sodium hydroxide to the specimens of urine to be 
tested. In 1 case urine from a jaundiced patient was 


TaBLe 4. Comparison of Tests for Bile in the Urine. 


Ditution Metuytene Harrison Spot Diazo 

Test Brive Test Test Test 

2 ++++ 6 +++4+ +++ 

4 +++ 4 ++++ ++ 

:8 ++ 2 +++ ++ 

:16 + 1 ++ +? 

:32 + 1 + + 

:64 1 + + 

0 + 

:256 0 0 trace 


NauMANN NauMANN 


Watson MopirFicaTion MopiFIcaTION 
Test or Spot Diazo or Harrison’ 
Test Test Test 
++++4+ + 
++++ + 
+++ _ + 
++ + 
+ — 
0 
0 + + 0 


of color of these specimens were made with the 
Evelyn colorimeter using a 440 filter. The range in 
values obtained paralleled quite closely the range in 
specific gravities of the specimens. This not only is 


tested. In another the tests were made on a speci- 
men of normal urine to which pure bilirubin was 
added. There was a slight tendency for more 
methylene blue to be required in the more alkaline 


Tas.e 5. Penicillin-Containing Urines in Patients Receiving More Than 600,000 Units 
(6-a.m. Specimens). 


PENICILLIN 
Diacnosis OSAGE 
units 

Rheumatic heart disease and subacute 

bacterial endocarditis............. 625,000 
Rheumatic heart disease and subacute 

bacterial endocarditis............. 900,000 
Rheumatic heart disease and subacute 

bacterial endocarditis............. 900,000 
Rheumatic heart disease and subacute 

bacterial endocarditis............. 900,000 
Rheumatic heart disease and subacute 

bacterial endocarditis............. 900,000 
Rheumatic heart and 

bacterial endocarditis (2 p 900,000 
Rheumatic heart disease 

bacterial endocarditis............. 900,000 


1.003 0 0 1 
1.014 ++ 0 3 
1.008 ++ 0 4 
1.012 ++ 0 4 
1.010 +++ 0 6 
1.005 0 0 1 
1.014 ++ 0 4 


further corroborative evidence that the methylene 
blue test depends on a physical blending of pig- 
ments but also substantiates the findings of Fellinger 


TaBLe 6. Urine* from Patients Taking Large Doses of 


Vitamin B Compounds or Relatively Small Amounts of 
Pure Riboflavin. 
Foam HARRISON Diazo METHYLENE 
No. Test Test Bive Test 
1 ++ + t 5 
2 ++ 6 
3 a 0 0 5 
4 ++ 0 0 4 


*Representative Ror ol of urine tested one to four hours after oral 
administration of riboflavi 


and Menkes,! who demonstrated the influence of 
specific gravity on the methylene blue test. 

The effect of the reaction on the methylene blue 
test was studied, and the results are reported in 


solutions (Table 3), but not enough to be con- 
sidered a real factor. 

To compare the relative sensitivity of the methy- 
lene blue and other popular tests for bilirubinuria, 
determinations of serial dilutions of a specimen of 
urine from a jaundiced patient were made. The 
results are recorded in Table 4. The Naumann! 
concentration test is certainly the most sensitive, 
and may in fact demonstrate the presence of bili- 
rubin in normal urine. The Harrison," the Watson 
modification of the Harrison and the spot diazo 
tests, although less sensitive than the Naumann 
concentration test, are reliable and excellent. The 
foam test, if carried out under daylight and com- 
pared with a control urine, is found to be quite 
sensitive but also extremely nonspecific, since it 
will give a falsely positive test in the presence of 
riboflavin, penicillin and quinacrine (Atabrin). 
All these tests are considerably more sensitive than 
the methylene blue procedure. 


| 
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There are three approaches to the problem of 
determining the actual concentration of bilirubin 
that must be present for the methylene blue test 
to be positive. One is to add various known amounts 
of bilirubin* to urine. Another is to make serial 
dilutions of urine from a jaundiced patient and to 
determine the amount of bilirubin present in the 
greatest dilution giving a positive test. A third 
method is to determine the total bilirubin content 
of serum from a jaundiced patient and to determine 
how much of this serum must be added to measured 
amounts of urine to give a positive test. It is not 
the purpose of the present paper to discuss the 
relative merits or disadvantages of these methods; 
difficulties and uncertainties are encountered in all 
of them. Exact quantitative recoveries could not 
be made when known amounts of bilirubin were 
added to specimens of urine, regardless of whether 
bilirubin was added as an alkaline solution, as 
alkaline chloroform solution or as solution pre- 
pared in accordance with the more complicated 
technic of Grotepass and van den Bergh.'® The 
methods for determining the bilirubin content of 
urines from jaundiced patients were likewise un- 
satisfactory. Consistent results could not be ob- 
tained with Hunter’s!® technic or Godfried’s" mod- 
ification of it. In the present study a modification 
of Godfried’s technic was devised so that the final 
result could be determined by the Evelyn colorim- 
eter, but this also proved disappointing. The third 
method, although it also has certain drawbacks, 
gave the most satisfactory and consistent results. 
The methylene blue test, by the use of this method, 
was positive when 2 or 3 mg. per 100 cc. (average 
of 2.5 mg. per 100 cc.) of bilirubin was present. 

Although the methylene blue test is neither spe- 
cific nor sensitive, it is of definite value in giving a 
roughly quantitative index of the daily trend of 
icterus in a jaundiced patient. It obviates the neces- 
sity of multiple venipunctures, which are required 
for blood bilirubin determinations. It is the only 
test to date for bilirubin that can be quantitated in 
unit measures — that is, in drops. The recently 
described semiquantitative test of Watson and 
Hawkinson,!” using their modification of the Harri- 
son spot test and a standard color chart, is not so 
quantitative as the methylene blue test. Daily 
variations in the methylene blue test can be kept 
at a minimum by testing prebreakfast specimens 
(Table 5). In this manner, changes in the specific 
gravity will not be great. More accurate deter- 
minations may be made on_ twenty-four-hour 
collections, provided that the urine is kept in a 
cool, dark place, preferably in a receptacle whose 
bottom is covered with a thin layer of mineral oil. 
Penicillin and riboflavin will not interfere with the 


*Eastman Kodak preparation used in present study. 
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daily determinations of bilirubinuria by the methyl- 
ene blue test, since in most cases the patient will 
receive a constant dose of these drugs and excrete 
a constant amount from day to day (Table 6). 
The procedure is therefore considered to be of 
definite value. 


SUMMARY 


Evaluation of the methylene blue test for bili- 
rubinuria has yielded the following results. The 
test is nonspecific and may give falsely positive 
results when the urine contains yellow pigments, 
such as penicillin and riboflavin. The test is not 
significantly affected by changes in the urinary 
reaction, but is affected by changes in the specific 
gravity. The test is less sensitive than the Naumann 
concentration test, the Harrison, the spot diazo 
and the Watson modification of the Harrison and 
the foam tests. The Naumann concentration test, 
however, may give positive results in normal urines, 
and the foam test is highly nonspecific. The present 
study suggests that the methylene blue test is 
positive when the concentration of bilirubin in the 
urine is 2 or 3 mg. per 100 cc. or more. Although 
the test is neither highly accurate nor specific, it 
provides a valuable means for estimating the daily 
excretion of bilirubin in the urine of jaundiced 
patients. 


29 Deering Street 
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MEDICAL PROGRESS 


GENERAL PRINCIPLES OF THE LABORATORY DIAGNOSIS OF VIRAL INFECTIONS* 


F, S. CHEEvER, M.D.t 


BOSTON 


IRUSES may be defined as ultramicroscopic 

agents, usually filterable, that are unable to 
propagate themselves in the absence of living cells 
and that are frequently the cause of clinical disease 
in man. This definition does not set off viruses 
sharply from certain bacteria; in fact, the current 
view is that “viruses represent the degenerate 
descendants of larger pathogenic micro-organisms.” 
Laboratory procedures for the specific diagnosis of 
disease due to bacterial agents are well known and 
standardized, and can usually be handled satis- 
factorily by the average hospital laboratory. The 
identification of virus agents, which is carried out 
along the same general lines, is rendered difficult by 
certain characteristics of these agents. The more 
important of these properties are as follows. 

Virus agents range in size from approximately 10 
(as in foot and mouth disease and poliomyelitis) to 
250 millimicrons or more in diameter (as in psitta- 
cosis). Although a few of the larger viruses may be 
seen with the ordinary microscope, the great ma- 
jority are too small for its resolving powers. Typical 
morphology, staining reactions and so forth, which 
are important in diagnostic bacteriology, are not 
yet available for the recognition of most viruses. 

Virus agents are obligate intracellular parasites, 
and multiplication does not take place in the 
absence of living cells. Thus, for their propagation, 
recourse must be had to tissue culture, animal in- 
oculation or the use of the developing chick embryo. 
These methods are complicated, expensive and pro- 
tracted compared to those available for the culture 
of bacterial agents. 

Although, broadly speaking, the resistance of 
viruses to various chemical and physical forces 
parallels that shown by the vegetative forms of the 
majority of pathogenic bacteria, it is characteristic 
of many of the former agents that their extracellular 
survival time is relatively brief except under special 
conditions. For example, cultures of many patho- 
genic bacteria retain their viability for long periods 
under varying conditions of temperature if inocu- 
lated on agar slants protected from the effects of 
evaporation. Such a technic permits the shipping 
of pathogenic cultures from all parts of the world 
to central laboratories for identification. Unfortu- 


*From the Department of Bacteriology and the Department of Im- 
munology, Harvard Medical School. 


green professor of bacteriology and immunology, Harvard Medical 


nately, no such easy method is available in the 
identification of virus agents. To maintain their 
viability in the absence of actively proliferating 
tissue cells, one must resort to freezing at —70°C. 
or lyophilization or, less satisfactorily, preservation 
in 50 per cent glycerol. This makes the problem of 
transporting or shipping virus agents for any dis- 
tance a difficult one. This question is discussed in 
greater detail below. 


DiacnosTic PRocEDURES 


Diagnostic procedures for viral infections may be 
discussed under the following general headings: 
isolation and identification of the virus itself; sero- 
logic demonstration of the formation of specific 
antibodies against a virus during the clinical course 
of the disease; pathological demonstration of specific 
inclusion bodies; and skin tests illustrating the 
development of altered skin sensitivity to a specific 
virus or some fraction of it as a result of infection 
with the specific agent. 

Although in a few virus diseases it is at least 
theoretically possible to make a specific diagnosis by 
several of these methods, in general, only one pro- 
cedure is used for routine diagnostic work. In the 
majority of cases the serologic approach is the 
most practical one. The disadvantage of this 
method is that the diagnosis is made in retrospect, 
rather than in the early stages of the patient’s 
illness. 


Isolation of the Virus Agent 


The isolation of the causative virus agent from a 
patient and its subsequent identification is usually 
a costly, laborious and prolonged procedure, hardly 
practical for use by other than the specialized lab- 
oratory. Animal inoculation and injection of the 
developing chick embryo are the two methods 
generally used. Mice, hamsters, guinea pigs, ferrets, 
rabbits and monkeys are the animals most fre- 
quently employed. 

If the material to be inoculated is uncontaminated 
by bacterial agents (as in blood or spinal fluid), it 
may be injected directly into the animal or chick 
embryo. Material such as tissue is washed with 
sterile water, weighed and cut into small pieces 
under aseptic conditions. It is ground in a sterile 
mortar with sterile sand or alundum and enough 
buffer solution or broth added to form a 20 per cent 
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suspension. (Physiologic saline solution appears to 


._ have a deleterious effect on some viruses.) The 


suspension is centrifuged at a low speed to throw 
down the coarser particles, and the supernatant 
fluid is used for injection. 

In the event that the material to be inoculated is 
not free of bacterial agents, it must be suitably 
treated to obtain a bacterium-free inoculum. Filtra- 
tion is effective for this purpose. Berkefeld, Mandler 
and Seitz filters are often used. In each a filter 
with a pore size sufficiently fine to hold back ordinary 
bacteria is employed; care must be taken not to 
reduce the porosity to a point where virus agents 
of larger sizes would also be held back. Other 
factors as well as particle size are important in 
determining the filtrability of an agent: the amount 
of positive or negative pressure applied, and the 
length of time over which it is exerted, the type 
and reaction of the suspending fluid and the elec- 
trical charge of the filter and of the fluid to be fil- 
tered. The presence of larger tissue particles in the 
suspending fluid results in the rapid clogging of the 
pores, and for this reason the fluid should be cleared 
first by centrifugation at a moderate speed (3000 
to 4000 r.p.m. for thirty to sixty minutes) or by 
preliminary filtration through filter paper, or by a 
combination of both methods. Even under favor- 
able circumstances, however, filtration results in a 
drop in virus titer in most cases. 

Chemicals have been used to some extent in 
rendering suspensions bacteria free. Ether is occa- 
sionally used, particularly in work with the virus 
of poliomyelitis,? which is relatively resistant to the 
action of this agent. Similarly, Zephiran (a syn- 
thetic detergent) has been used for the isolation of 
bacteriophages? and of the influenza virus.‘ 

Antibiotics, which are frequently employed in 
conjunction with chemotherapeutic agents such as 
the sulfonamides, are particularly useful in the 
inoculation of embryonated egg. Hirst® developed 
the technic of amniotic inoculation of unfiltered 
penicillin-treated throat washings from patients 
with influenza as a means of isolating the specific 
virus. If streptomycin or sulfadiazine is added as 


_...well the results are even better, and this method is 


fully as sensitive as animal inoculation. This work 
has recently been extended to mumps.® Neverthe- 
less, animal inoculation continues to be widely used 
for the primary isolation of virus agents, whereas 
the chick embryo plays an important role in the 
propagation of the virus after its adaptation by 
animal passage. 

Once isolated, the virus may be identified by 
the production of specific pathologic lesions in 
the experimental animal or by appropriate sero- 
logic technics — that is, by complement fixation, 
virus neutralization, precipitation-flocculation or 
hemagglutination-inhibition tests with specific anti- 
rakeny These tests are considered below in greater 

etail. 


VIRAL INFECTIONS — CHEEVER 


Serologic Diagnosis 

Viral infections in man usually stimulate the 
production of specific antibodies against the invad- 
ing virus. The demonstration of these antibodies 
by proper serologic technics offers presumptive 
evidence of past or present infection with the 
specific agent. This evidence is particularly valuable 
if it can be shown that the antibodies developed 
during the course of the patient’s illness, since such 
a finding usually offers convincing proof of the 
causal relation between the clinical disease and the 
specific virus. The basic principle is analogous to 
that underlying the serologic diagnosis of bacterial 
infections. For both groups of diseases it is fre-~ 
quently impractical to isolate and identify the 
causative agent, and recourse must be had to 
diagnosis by the indirect means of demonstrating 
the appearance or rise in titer of specific antibodies. 
during the course of the infection. This is particu- 
larly true in cases of viral infections of the central 
nervous system, as recently emphasized by Rivers,” 
who points out the difficulty of isolating the causa- 
tive agent from the blood or spinal fluid. 

As in diseases of bacterial origin, the results ob- 
tained from the examination of a single specimen of 
serum in any given case rarely permit a final diag- 
nosis. The demonstration of a significant antibody 
titer against a specific virus in a single serum 
specimen simply means that the patient has at 
some time been infected with that particular agent. 
There is no assurance that the present illness is. 
causally connected with the occurrence of these 
particular antibodies, since clinical or subclinicat 
infection in the past may well have been the specific 
stimulation for their production. In certain cases, —. 
for example, in mumps, — however, when a high 
titer of antibody such as is characteristic of persons. 
who have recently recovered from the specific 
disease is found in a single specimen, it may be 
regarded as highly suggestive or presumptive evi-. 
dence of the nature of the infection, although an 
increase in titer cannot be demonstrated. But, as in 
bacterial infections, to obtain a conclusive serologic 
diagnosis it is always necessary to demonstrate a 
significant rise in antibody titer during the course 
of the disease. Thus, at least two specimens of 
serum should be examined: one drawn as soon as 
possible after the onset of clinical signs and symp-. 
toms and the other approximately two or three 
weeks later. Usually, this interval between the 
drawing of specimens during the acute and con- 
valescent phases is long enough to permit a sig- 
nificant rise in antibody titer to be detected. The 
most important exception is in the demonstration 
of neutralizing antibodies; these frequently appear 
later than the others, and if this technic is to be 
applied a third specimen of serum should be drawn 
six to eight weeks after the onset of the disease. 
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Table 1 presents the frequent combinations of 
reactions with serums drawn during the acute and 
convalescent phases and the conclusions that one 
is justified in drawing from them. 

Serologic reactions for the identification of virus 
agents present particular technical difficulties in the 
preparation of the antigens. Since viruses cannot 
be propagated in the absence of living cells, the 
preparation of viral antigens free from troublesome 
tissue components is usually difficult and sometimes 
impossible. The viral antigen usually consists of an 
extract of parasitized cells. In setting up a test it is 
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ability to neutralize the disease-producing qualities 
of the specific virus, as evidenced by the inability 
of the serum-virus mixture to cause recognizable 
disease when inoculated into susceptible animals. 
They are associated with the globulin fraction of 
serum; the role of complement in this reaction re- 
mains uncertain. Mice are the test animals generally 
used. Although the results of the test on a single 
specimen of serum occasionally yield presumptive 
evidence that the disease in question is due to a 
specific virus, it is usually necessary to demonstrate 
a rise in the neutralizing antibody titer before a 


TaBLeE 1. Combinations of Reactions, with Their Interpretations. 


‘Serum Drawn Serum Drawn 
ComBINATION DURI DURING ConcLusion 
cuTE Puase ConvaALEscENT 
PHASE 

1 Negative Negative Disease not due to virus tested 

2 Negative Positive Disease presumably due to virus tested 

3 Positive Positive Disease presumably due to virus tested 
(significant 
rise in titer) 

4 Positive Positive 1 — contact with the virus tested sometime in 
(no significant past, with no relation to present illness; 2 — 
rise in titer) first serum drawn too late in course of disease; 

3 — second serum drawn too early in course 
of the disease. 

5 Not tested Negative Disease not due to virus tested 

6 Not tested Positive Interpretation impossible, unless titer of second 


specimen is at least as high as that usually 
found in persons recently recovered from the 
disease in question; in such cases a F gorge 
tive serologic diagnosis may be made on the 
basis of these suggestive findings. 


necessary to include a control consisting of an 
extract of normal tissue prepared in exactly the 
same way. If a viral antiserum — prepared by the 
injection of a suitable animal with tissue cells con- 
taining the virus — is employed, the viral antigen 
used in the actual test should be prepared from 
infected heterologous cells if possible. These tech- 
nical difficulties render the serologic diagnosis of 
viral diseases more complicated and protracted 
than the process of applying the analogous tests to 
diseases of bacterial origin. 

Four general types of serologic reactions are used 


for the practical diagnosis of viral infections: virus. 


neutralization; complement fixation; agglutination 
or flocculation, or both; and hemagglutination in- 
hibition. The first two find wide application in a 
variety of diseases, but they are relatively expensive 
and require time. The third, which can be applied 
only to the largest virus agents, is limited to variola- 
vaccinia for all practical purposes. At present the 
fourth is applicable to influenza and perhaps to 
mumps; the speed and ease with which it can be 
carried out, however, give it a distinct technical 
advantage over the others. 

Neutralization tests. Many viral infections stimu- 
late the production of neutralizing antibodies on 
the part of the host during the course of the illness. 
These antibodies acquired their name from their 


definite diagnosis can be made. Thus, the test must 
be run simultaneously on two specimens of serum: 
one drawn as soon as possible after the onset of the 
illness, and the other drawn four to six weeks later. 

The test is usually carried out with a constant 
amount of virus and varying dilutions of serum, 
although the reverse — serial dilutions of virus 
mixed with a constant amount of serum — may be 
employed, and is particularly useful in the study of 
neurotropic viruses. Serial dilutions of the serums 
from the acute and convalescent phases are set up 
in parallel, and a constant amount of virus is added 
to each tube. After the incubation of the virus- 
serum mixtures, susceptible animals are inoculated 
with samples from each and carefully followed for 
the development of the experimental disease. In a 
positive test serum drawn from the convalescent 
phase shows a significantly enhanced neutralizing or 
protective effect as compared to that of the acute 
phase. 

This test has been particularly useful in the diag- 


‘nosis of diseases of the central nervous system due 


to neurotropic viruses (lymphocytic chorio-menin- 
gitis® and the various encephalitides*-”). With the 
exception of poliomyelitis the test animal generally 


employed is the mouse, and the route of inoculation 


intracerebral, or occasionally intraperitoneal. Sur- 
vival of a significant number of mice injected with a 


A 
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serum-virus mixture is evidence of the presence of 
neutralizing antibodies, since the amount of virus 
in the mixture is such that if injected alone it 
would result in the death of all the mice. In polio- 
myelitis the monkey has been used as the test 
animal,!* 4 but the multiplicity of the virus strains 
that cross react weakly if at all render this test 
impractical for routine diagnostic work. 

This test is often applied in the diagnosis of viral 
infections caused by agents other than the strictly 
neurotropic ones. Theiler’s!® discovery that mice are 
susceptible to the intracerebral inoculation of the 
virus of yellow fever led to Sawyer’s'* application of 
the neutralization test in survey work. In influenza 
the virus-serum mixture is inoculated intranasally 
into a lightly anesthetized mouse.'? At the end of 
seven days surviving mice are sacrificed and autop- 
sied, and the lungs are examined for evidence of 
pulmonary consolidation. The neutralizing antibody 
content of antivaccinial!* and antiherpes'®: 2° serums 
can be estimated by the inoculation of suitable 
mixtures of virus and immune serum on to the 
chorioallantoic membrane of the developing chick 
embryo and by the observation of the reduction in 
pox produced as compared to the number that de- 
velop after the inoculation of similar mixtures of 
virus and normal serum. 

Complement-fixation tests. The viral agents caus- 
ing infectious disease in man generally possess the 
property of stimulating the production of specific 
complement-fixing antibodies in the host as a sequel 
to infection. As such, the formation of these anti- 
bodies is entirely analogous to what happens in the 
course of infectious disease due to bacterial or 
protozoal agents, and the principles of the methods 


used for the detection of these antibodies are entirely © 


similar. To establish an unequivocal diagnosis it is 
essential to prove that antibodies appear or show 
a significant rise in titer during the course of the 
infection. Hence at least two specimens of serum 
from each patient must be examined: one.taken as 
soon as possible after onset, and the other drawn 
some days later. Since in some diseases the antibody 
response may occur as early as five days or as late 
“as five weeks after onset, it may be necessary to test 
three specimens — during the acute phase, one or 
two weeks after onset and five or six weeks after 
onset. In a disease such as influenza A or B in 
which the antibody response is prompt (frequently 
within a week) and regular the first two specimens 
usually suffice. 

The antigens employed represent the virus agents 
or their products. The source is frequently infected 
animal tissue: monkey parotid gland in mumps,”—*8 
mouse brain: or guinea-pig spleen in lymphocytic 
choriomeningitis,?* 27. mouse brain in the various 
encephalitides,”* 25» 27 mouse lung in influenza,?*-*° 
yolk sac in lymphogranuloma venereum* and psitta- 
cosis,*? amniotic membrane in mumps® and allantoic 
fluid in influenza.** In at least three diseases — 
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lymphocytic choriomeningitis,”® influenza*® and vac- 
cinia*® — soluble antigens capable of fixing comple- 
ment in the presence of the specific antibodies have 
been isolated from infected tissues. 

It has been pointed out that since viruses cannot 
be cultivated on lifeless mediums, infected tissues or 
body fluids must be depended on as sources of 
antigen. In certain diseases— notably in polio- 
myelitis — the virus is present in the infected tissue 
in such a low concentration that it has so far been 
impossible to obtain a complement-fixing antigen 
from them. In others it has proved difficult to obtain 
antigen suspensions that are devoid of significant 
anticomp tary activity. This drawback is 
particularly serious in cases in which the concentra- 
tion of the virus in the tissues is low and the corre- 
sponding antigen relatively weak in complement- 
fixing ability. Under these conditions any anti- 
complementary activity renders the interpretation 
of the test difficult at best, and special technics have 
been evolved to surmount this difficulty. 

Again, since the source of antigen is infected 
tissue or fluid, it is necessary to include in each 
test an additional control consisting of normal tissue 
or fluid prepared in exactly the same way to rule 
out misleading nonspecific reactions. Parentheti- 
cally, it should be pointed out that in the identifica- 
tion of an unknown virus by serologic means a 
similar control must be included — that is, if the 
immune serum was obtained from a rabbit, the 
virus agent must be tested against normal rabbit 
serum as well. 

Agglutination and flocculation tests. Diagnostic 
tests employed in agglutination or flocculation tech- 
nics are little used in the study of virus diseases 
with the exception of smallpox. During the course 
of this disease the patient develops antibodies that 
agglutinate suspensions of vaccinial elementary 
bodies.?7 Conversely, if a suspension of ground-up 
variolous crusts is mixed with antivaccinial rabbit 
serum, flocculation occurs and thus furnishes a 
practical method for the diagnosis of doubtful cases 
of smallpox.3&-*° 

Hemagglutinin-inhibition tests. The virus agents of 
certain diseases, notably influenza,“! mumps*® and 
vaccinia,” have the property of agglutinating the 
red cells of certain avian and mammalian species to a 
varying degree. Fowl erythrocytes are most widely 
used, but in some cases human Type “QO” cells or 
guinea-pig erythrocytes may be substituted. This 
phenomenon furnishes a convenient method of 
titrating virus activity, and as such is widely em- 
ployed in many laboratories, particularly in those 
in which influenza studies are being carried out. 
Analogous to what happens in neutralizing or 
complement-fixing antibodies, the patient with in- 
fluenza develops antibodies that inhibit the ability 
of the virus to agglutinate fowl or human erythro- 
cytes. After the hemagglutinating activity of the 
virus agent has been determined, four minimal 
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agglutinating doses of the virus are added to in- 
creasing dilutions of the serum to be tested, and 
fowl or other mammalian erythrocytes are added. 
In this manner the ability of two or more specimens 
of serum from a suspected case to inhibit hemagglu- 
tination may be compared. A significant rise in 
titer permits one to make a diagnosis of the disease. 
Here again the finding of inhibitory antibodies in a 
single specimen of serum gives only the limited 
information that at some time in the past the 
patient has been in contact with specific virus, 
either through clinical or subclinical illness or 
through vaccination. The finding of a high titer of 
antibodies against influenza A or B in a group of 
10 to 20 persons recently recovered from an epidemic 
respiratory disease, however, strongly suggests that 
the outbreak was due to the specific virus. Since 
the test will distinguish between influenza A and B, 
it is a valuable tool in the hands of the epidemiologist 
for identifying the causative agent of an outbreak 
of influenza. 

As has been pointed out, the mumps virus and the 
vaccinia virus also possess the ability to agglutinate 
erythrocytes of various mammalian species, and it 
is possible that the hemagglutination-inhibition 
reaction will be developed as a helpful diagnostic 
tool for some cases of the former disease at least. 


Pathology 


Most virus agents show predilections for certain 
types of tissue, and by virtue of these special affin- 
ities they are frequently classified as neurotropic 
(rabies, lymphocytic choriomeningitis, poliomyelitis 
and the various encephalitides), dermotropic (herpes, 
variola, varicella, vaccinia and the other human and 
animal poxes), viscerotropic (yellow fever and 
mumps) or respiratory (influenza A and B and 
psittacosis). It is not surprising, therefore, that 
some virus agents may be identified by the typical 
pathologic lesions that they produce. Furthermore, 
certain viruses cause characteristic intranuclear 
or intracytoplasmic structures, called “inclusion 
bodies,” within the cells that they parasitize, which 
are quite pathognomonic of the causative agent. 
The best known of these is the intracytoplasmic 
Negri body,® which is pathognomonic for rabies, 
but many other virus agents produce analogous 
bodies, such as the Guarnieri bodies“ of vaccinia 
and variola (intracytoplasmic) and the intranuclear 
inclusion bodies characterizing the lesions of herpes 
febrilis,“® herpes zoster*® and varicella.“* These in- 
clusion bodies have their chief diagnostic value in 
the examination of material obtained at autopsy — 
for example, the finding of typical Negri bodies in 
the nerve cells of the hippocampus of man or dog is 
pathognomonic of rabies and, in a dog that has 
bitten a human being, is a definite indication for 
the administration of rabies vaccine to the latter. 
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Skin Tests 


In at least four diseases of viral origin (lympho- 
granuloma venereum, mumps, vaccinia and in-"— 
fluenza), it is possible to demonstrate the develop- 
ment of altered skin sensitivity to the virus agent — 
or some product of it. In the first disease the Frei 
test consists in the injection of pus from a bubo,*‘’ 
of infected mouse-brain suspension or of yolk-sac 
material from infected chick embryo." A positive 
test is evidenced by the development of an infil- 
trated inflammatory area with a small, well defined 
papula. In the Enders test for mumps the material 
used is a suspension of infected monkey parotid 
gland” or infected material from the chick em- 
bryo.*® As in lymphogranuloma inguinale the 
reaction reaches its height in forty-eight hours; 
under proper conditions it fails to show definite 
necrosis. Since a positive reaction may be due 
to past as well as present infection, a diagnosis of 
existing clinical disease cannot be made on the 
results of the test alone but must be interpreted 
in the light of the clinical picture. The skin-test 
materials employed in both these diseases are 
antigenic and stimulate the production of anti- 
bodies that may confuse the serologic picture by 
causing falsely positive reactions. Hence it is im- 
portant to complete the serologic diagnostic tests 
before the patient is tested for dermal hyper- 
sensitivity. 

It has been shown that infection with influenza A 
or B viruses results in the development of dermal 
hypersensitivity to the specific virus or some product 
of it.5' As yet no practical use has been made of 
this test for routine diagnostic work. The so-called 
‘immune reaction” to vaccination with cowpox 
virus, which occurs in persons who have suffered 
from smallpox or who have previously been vacci- 
nated, is another example of dermal allergy resulting 
from infection with a virus agent. 


CoLLEcTION OF MATERIAL 


A large number of specimens received by any 
laboratory doing diagnostic work are apt to be un- 
satisfactory for testing for the possible presence of — 
viruses because of the failure to realize that these ~ 
agents are delicate organisms that quickly die out 
except under special conditions. Similarly, many 
serologic specimens sent in arrive contaminated or 
hemolyzed, or both, their value being thereby appre- 
ciably decreased. The proper collection and shipping 
of these materials is essential. An appreciation of 
some of the more important of these points will 
permit the laboratory to render far more assistance 
to the physician. 


Specimens for the Isolation of Virus Agent 


These usually consist of blood, spinal fluid, pha- 
ryngeal or nasopharyngeal washings or tissue. 
Unless the specimens can be brought to the lab- 
oratory within a matter of minutes special treat- 
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ment to ensure the viability of the suspected virus 
agent is necessary. Freezing is the easiest and 
generally the most practicable method of preserving 
these agents, and the use of dry ice (solid carbon 
dioxide) facilitates this process. Blood in amounts 
of at least 10 to 15 cc. should be withdrawn with a 
dry sterile syringe and placed in the refrigerator. 
As soon as clotting has taken place the specimen 
should be centrifuged, and the serum withdrawn 
aseptically and stored in sterile pyrex Wassermann 
tubes or vaccine bottles. The pyrex tubes should 
be sealed with an oxygen flame, and the bottles 
with rubber stoppers and pull-on aprons. Spinal 
fluid should be obtained with sterile precautions and 
similarly stored. For throat and nasopharyngeal 
washings it is customary to use nutrient broth or 
buffered isotonic sodium chloride, sometimes forti- 
fied with 10 per cent normal rabbit serum. These 
washings may be spun slowly for a few minutes to 
throw down the grosser particles, and the super- 
natant drawn off and stored in proper tubes or vials. 

Freezing the contents of the bottles and vials is 
accomplished by immersing the tubes or vials in a 
mixture of alcohol and dry ice and rotating them 
during freezing to reduce the chance of breaking due 
to expansion of the fluid. The tubes or vials should 
be carefully wrapped in cotton wool and paper to 
prevent breakage and packed in a vacuum bottle 
surrounded by pieces of dry ice. If the tubes or 
vials are not properly wrapped they are apt to be 
cracked in transit. Enough dry ice must be put 
in to keep the material frozen during the period of 
shipping to the laboratory, which should be reduced 
to a minimum. 

Samples of tissue submitted for virus studies 
should preferably be placed in wide-mouthed sterile 
bottles sealed with a rubber stopper held in place 
by adhesive tape. The material may then be frozen 
as outlined above and shipped to the laboratory 
packed in dry ice. Tight stoppering of the tube or 
bottle is necessary to prevent the ingress of carbon 
dioxide, since the acid reaction produced by this 
gas may inactivate the virus agent. If this is not 
possible, the second method of choice is to ship the 
tissue blocks in sterile containers filled with sterile 
50 per cent neutral glycerin to a level where the 
tissue is completely submerged. If the possibility 
of delay in shipping the specimen exists and it is 
not feasible to maintain the supply of dry ice in 
the vacuum bottle the second method is the one 
of choice. 

Although it is possible to preserve virus agents 
in the dried state by the use of the lyophilization 
apparatus, such a procedure is rarely necessary or 
practical under the conditions poverning the 
clinician. 


Specimens for Serologic Tests 


Specimens of blood for neutralization, comple- 
ment-fixation, flocculation and hemagglutination- 
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inhibition tests should not be frozen. A generous 
sample of blood (at least 15 cc., if possible), should 
be withdrawn under sterile conditions, a dry syringe 
being used. After clotting and centrifugation the 
serum should be removed aseptically and shipped in 
a suitable sterile rubber-stoppered tube. It is best 
to store the specimen from the acute phase in the 
refrigerator at 4°C. until the sample from the con- 
valescent phase is obtained. Both tubes should 
then be shipped together. Although refrigeration in 
transit is not necessary the specimens should be 
protected if possible from high temperatures and 
should be shipped to the laboratory by the most 
expeditious route. 

All specimens should be suitably labeled so as to 
ensure their proper identification, and a brief ab- 
stract of the clinical history should accompany them. 
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CASE 33421 


PRESENTATION OF CASE 


First admission. A sixty-three-year-old typewriter 
mechanic entered the hospital complaining of short- 
ness of breath. 

He had been in good health until three years be- 
fore admission, when he developed a cold with con- 
siderable cough productive of heavy brownish 
sputum. He was placed on digitalis and bed rest for 
eight weeks. 
further difficulty for two years except for shortness 
of breath on climbing stairs. During the year prior 
to entry he had several attacks of nocturnal dyspnea 
with cyanosis. There had been no pain in the chest 
or swelling of the ankles. A heart murmur had been 
discovered at the age of twenty years during an ex- 


He returned to work and had no. 


amination for life insurance. Twenty years later, the 
patient had a severe attack of arthritis involving 
the shoulders most severely. There had been no 
arthritis or rheumatism before or after this episode. 
At the age of forty-seven years an elevated blood 
pressure was noted for the first time. 

Physical examination revealed a well developed 
and well nourished man in mild respiratory distress 
with rapid respirations. The fundi showed slight 
arteriovenous nicking. The heart was enlarged on 
percussion. The rhythm was grossly irregular. 
Basal systolic and diastolic murmurs were heard. 
A high-pitched to-and-fro sound was noted at the 
apex and over the aortic area. Crackling rales were 
present at both bases. The liver was palpable three 
fingerbreadths below the costal margin. “ 

The temperature was 97°F., the pulse 72, and the 
blood pressure 170 systolic, 94 diastolic. 

Examination of the blood revealed a hemoglobin 
of 12.2 gm. and a white-cell count of 11,300, with 
83 per cent neutrophils. The nonprotein nitrogen 
was 29 mg. per 100 cc. The urine had a specific 
gravity of 1.019 and gave a + test for albumin and 
a O test for sugar. 

X-ray examination of the chest showed the heart 
to be generally enlarged, measuring 18 cm. in total 
diameter (internal chest diameter, 31.2 cm.). A 
film taken in the right oblique position disclosed a 
localized enlargement of the left auricle and the left 
ventricle displacing the esophagus posteriorly. The 
hilar shadows were prominent, with increased 
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vascular shadows throughout both lung fields. A 
small quantity of fluid was thought to be present 
in the left pleural cavity. Under fluoroscopy it was 
noted that the ventricular pulsations were totally 
irregular in rate, rhythm and amplitude. 

The patient was placed on a low-sodium diet and 
given digitalis, ammonium chloride and Mercupurin; 
he quickly improved except for intermittent Cheyne- 
Stokes respirations. By the time of discharge two 
weeks later he had lost 10 pounds, and the 
respiratory symptoms had subsided completely. 

Final admission (six months later). At home the 
patient did well for three months on a low-sodium 
diet with ammonium chloride and digitalis. He then 
noted the onset of polyuria and polydipsia and lost 
12 pounds over a three-week period despite an 
adequate intake. Examination of the urine revealed 
a brick-red sugar test. The blood sugar was 441 mg. 
per 100 cc. The patient was given 20 units of pro- 
tamine-zinc insulin daily and was well controlled 
thereafter, with blue and occasional green tests. 
During the six weeks before admission the attacks 
of breathlessness returned. These were at first re- 
lieved by the administration of a mercurial diuretic. 
Finally, a dry, persistent cough and a return of 
Cheyne-Stokes respirations were noted. In addition, 
the patient complained of a plugged sensation in 
both ears and a feeling of fullness in the epigastrium. 

On admission the patient was severely orthopneic. 
The neck veins were distended in the sitting position. 
The left border of cardiac dullness was 11 cm. from 
the midsternal line. The rhythm was absolutely 
irregular, with a rate of 90. Grade III aortic sys- 
tolic and diastolic murmurs were heard, as well as 
a Grade II apical systolic murmur. An easily heard 
apical diastolic rumble was noted. Moist rales were 
present in both lung fields to the level of the scapula 
on the right and higher on the left. The liver edge 
was palpable and slightly tender three or four finger- 
breadths below the costal margin. There was 
minimal pitting edema of the ankles. 

The temperature was 98.8°F., and the blood 
pressure 178 systolic, 100 diastolic. 

Examination of the blood disclosed a hemoglobin 
of 11.4 gm. and a white-cell count of 12,400, with 
84 per cent neutrophils. The fasting blood sugar 
was 84 mg., and the nonprotein nitrogen 45 mg. per 
100 cc. The urine had a specific gravity of 1.018 and 
gave a +-+ test for albumin and a 0 test for sugar. 
The sediment contained 1 red cell and 3 white cells 
per high-power field. 

There was no appreciable change in the x-ray ap- 
pearance of the chest since the previous examina- 
tion. 

The patient was given 0.2 mg. of Purodigin daily. 
On the day following admission 1 cc. of Mercuhydrin 
was given. The urinary output for the next twenty- 
four hours, however, was only 640 cc. The dyspnea 
continued. Mercuhydrin injection was repeated, 
with no diuretic response. 
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On the seventh hospital day the patient com- 
plained of a steady pain in the right lower quadrant 
with local tenderness. The liver was no more en- 
larged or tender than on admission. On the same day 
he was found to be more severely dyspneic, with 
respirations of 40 to 50 per minute. He was con- 
siderably improved with oxygen, morphine and 
aminophylline. Examination of the legs at that time 
was negative. 

During the next few days the patient became ex- 
tremely lethargic. The nonprotein nitrogen rose to 
110 mg. per 100 cc. The urinary output varied 
between 500 and 1000 cc. daily. The breath became 
frankly uremic. The abdomen was distended, 
tympanitic and soft. Fluid intake was increased to 
3030 cc. on the thirteenth hospital day, with an out- 
put of 1140 cc. Urinalysis showed specific gravities 
of 1.016 to 1.020, + to ++ tests for albumin and 
a 0 test for sugar. The sediment showed up to 5 red 
cells and 20 white cells per high-power field. Al- 
though the nonprotein nitrogen level dropped tem- 
porarily, the clinical appearance remained un- 
changed. On the fifteenth hospital day a leathery 
pleural friction rub was noted along the right heart 
border. During the following week the friction rub 
grew more widespread, being heard in the right an- 
terior portion of the chest and in the axilla. There 
were flatness and diminished breath sounds in the 
right lower portion of the chest posteriorly. Occa- 
sionally small amounts of rusty sputum were raised. 
A chest film showed a small amount of fluid on the 
right, with areas of atelectasis in the right lower lobe 
decreasing the size. His condition grew gradually 
worse, and he expired on the twenty-sixth hospital 
day. 


DIFFERENTIAL DIAGNosIS 


Dr. Concer This sixty-three-year-old 
man died a year and a half after the onset of the 
cardiac symptoms. He apparently died in cardio- 
renal failure and possibly with complications in 
addition to uremia, such as pulmonary infection or 
infarction and even renal infarction, but I think 
that it is important at this point to decide what was 
the underlying lesion in the heart. 

First of all, I considered the possibility of rheu- 
matic heart disease, in spite of the patient’s age. 
It is not unusual for a man with rheumatic heart 
disease to survive to the age of sixty and beyond. 
We know that at twenty years of age he was turned 
down for life insurance because of the discovery of 
cardiac murmurs. This may have been significant; 
at least, it is suggestive. At the age of forty-seven 
there was some evidence of arthritis. The episode 
is not described in detail, but it may have repre- 
sented an exacerbation of rheumatic fever. Another 
point in keeping with rheumatic heart disease is the 
description of the murmurs. I take it, from what I 
read of the murmurs, that the patient had aortic 
stenosis and regurgitation. But he might have had 
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mitral stenosis as well, although the diastolic rumble 
was not heard at the time of the first admission. 
This does not mean that it was not present. There 
may have been other factors, such as congestive 
heart failure, that made it difficult to hear the mur- 
mur at that time. Another finding that is at least 
consistent with mitral stenosis, although not diag- 
nostic, is auricular fibrillation. With the onset of 
auricular fibrillation, the character of a mitral 
diastolic murmur will change, as a result of dis- 
appearance of the presystolic crescendo, leaving a 
mid-diastolic rumble, such as that described at the 
time of the second admission. A diastolic rumble, 
however, is also found in dilatation of the left ven- 
tricle without mitral stenosis. So far, I can see 
nothing that makes me rule out rheumatic heart 
disease with or without mitral stenosis to explain 
these findings. 

Next, the possibility of syphilis must be con- 
sidered. The murmur of syphilitic aortic regurgita- 
tion is often a to-and-fro murmur, with a fairly loud 
systolic component. But again, in the case under 
discussion, the diagnosis of syphilis can only be men- 
tioned. We are given no information about the blood 
Wassermann or Hinton reaction, nor do we know 
anything about a past history of syphilis. Certainly, 
the description of the aortic murmurs is compatible 
with that of syphilitic aortitis. It is possible that 
this patient had a combination of syphilitic aortitis 
and something else. We know that he had hyper- 
tension, but I suspect that it played an unimportant 
role, at least in the heart disease. 

Calcareous aortic stenosis is possible but is usually 
not associated with a diastolic blow. There is a 
school of thought that holds that calcareous aortic- 
valve disease is always on a rheumatic basis. That 
is not a point to be settled now. 

Another possible cause of the presence of auricular 
fibrillation is chronic coronary heart disease. At 
this age the complication of auricular fibrillation 
without other heart disease to explain it is fairly 
common. I doubt that there was previous myo- 
cardial infarction, although there is no report of an 
electrocardiogram. 

The possible causes of the terminal uremia should 
next be considered. Nephrosclerosis is perhaps the 
most probable cause in this situation. We should 
think of the possibility of mercurial poisoning be- 
cause of the fact that the urinary output decreased 
after two mercurial diuretics. The toxicity of these 
compounds is increased in connection with a low 
urinary output following their administration. 
Although toxic mercurial nephrosis as a result of 
these diuretic compounds is rather unusual, there 
have been 2 reported cases. In one described here in 
conference a year and a half ago, there was a reason- 
able assumption that the final uremia was based on 
the use of mercurial diuretics.* 


*Ca ds of the Massachusetts General Hospital (C : 
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Another condition that seems to recur quite often 
in these conferences is that of primary glomerulo- 
nephritis, even in older patients. We have no right“ 
to make that diagnosis but only to suggest it. 

Renal infarction in a patient with auricular fibril- 
lation has already been mentioned. The patient in 
the case under discussion had uremia resulting from 
painless renal infarction without hematuria. 

I should like to mention another possibility of 
renal disease — that is, intercapillary glomerulo- 
sclerosis. We know that the patient had diabetes, 
and we also know that he had had albumin in the 
urine for some time before death. 

On the basis of these findings, therefore, I favor 
a diagnosis of rheumatic heart disease with aortic 
stenosis and regurgitation, mitral stenosis, auricular 
fibrillation, cardiac enlargement and congestive 
heart failure complicated by terminal uremia on the 
basis of nephrosclerosis and, possibly, a pulmonary 
infection or infarction in addition. 

Dr. Epwarp F. Bianp: Needless to say, this case 
was somewhat of a puzzle. To take the lesser prob- 
lem first, the patient developed acute diabetes under 
our observation during the last two or three months. 
He had severe, extensive valvular heart disease. We 
thought that it was rheumatic with a hypertensive 
element, involving principally the aortic valve with 
stenosis and regurgitation, and like Dr. Williams, 
we were uncertain whether there was mitral disease 
in addition. Temporarily, he did well on a low- 
sodium regime. In fact, we were able to discontinue 
mercurial diuretics for some months prior to the ter- 
minal failure. Then, abruptly, he became worse and 
failed to respond to mercurial diuretics or anything 
else, with increasing evidence of uremia. We thought 
that there was infection or infarction somewhere in 
the body. We could not make a diagnosis of bacterial 
endocarditis. The cultures were negative, and it did 
not look like that. We were uncertain about pos- 
sible rheumatic infection. He was slightly jaundiced, 
— that does not appear in the record, — but the 
van den Bergh reaction was 5 mg. per 100 cc., as I 
recall, which made us suspect more strongly infarc- 
tion somewhere in the body. We wondered about 
terminal nephritis or terminal infection in the © 
genitourinary tract, but we were unable to prove 
either. The patient failed to respond, and died in 
uremia. 

Dr. Wi utams: You did not think at the first ad- 
mission that the to-and-fro sound described was a 
friction rub and that he had acute rheumatic 
myocarditis? 

Dr. Brann: That was on the original admission. 
The terminal friction rub was of some interest. It 
was over the whole right lung, and of such intensity 
that it was easily palpable. 


CLINICAL DIAGNOSES 


Rheumatic and hypertensive heart disease, with 
aortic regurgitation. 
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Auricular fibrillation and congestive failure. 
Pulmonary infarct. 
Uremia. 
Nephritis? 
Dr. D1AGNosEs 
Rheumatic heart disease, with aortic stenosis and 
regurgitation. 
Mitral stenosis? 
Cardiac enlargement. 
Congestive heart failure. 
Auricular fibrillation. 
Nephrosclerosis. 
Uremia. 
Pulmonary infarction? 
ANATOMICAL DIAGNOSES 
Calcareous aortic stenosis. 
Hypertrophy and dilatation of heart. 
Thrombosis of right and left auricular appendages. 
Pulmonary emboli and infarction. 
Renal emboli, multiple, with infarction. 


PATHOLOGICAL DiscussION 


Dr. Tracy B. Matuory: Post-mortem examina- 
tion showed massive renal infarcts. The right kid- 
ney, the side where the pain was, had multiple in- 
farcts, which occupied two thirds of the cortex. The 
left kidney was enlarged and also showed a single 
infarct. The source of these emboli was, with little 
doubt, a thrombus in the left auricle. The auricular 
appendage was still massively filled with thrombus 
at the time of autopsy. There was also a large throm- 
bus, and the right auricular appendage, which had 
been the source of pulmonary emboli, and the right 
lower lobe of the lung were almost completely in- 
volved by three separate infarcts that were nearly 
contiguous. Also, two infarcts were present in the 
left lower lobe. The valvular disease of the heart 
consisted of calcareous aortic stenosis with marked 
interadherence of the commissures. There is nothing 
that would allow one to be dogmatic regarding 
whether or not this developed on the basis of a con- 
genital bicuspid valve, but the mitral valve was com- 
pletely normal. There were no rheumatic stigmas 
in the myocardium. The friction rub was obviously 
due to pleuritis, secondary to the pulmonary in- 
farction. There was a fibrinous exudate, 3 mm. thick, 
over the involved area. 

Dr. Bianp: Before we close, would you be will- 
ing to discuss the infrequency of hematuria in 
massive or extensive renal infarction? 

Dr. Ma tory: I was wondering if anyone would 
comment because this case and the other case dis- 
cussed today* had massive renal infarction, but only 
occasional red cells were found in the urinary 
sediment. 

Dr. Buianp: We looked repeatedly for hematuria, 
but at no time were there more than a few red cells 
in the sediment. 


*Case records of the Massachusetts General Hospital (Case 33311). 
New Eng. J. Med. 237:163-167, 1947. 
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CASE 33422 
PRESENTATION OF CASE 


A seven-year-old boy was admitted to the hospital 
with extreme dyspnea. 

About five weeks prior to admission the child be- 
gan to complain of dyspnea on exertion. Ten days 
later vomiting, diarrhea and pain in the right upper 
quadrant developed, and he began to have rapid, 
grunting respirations. He was admitted to another 
hospital, where examination revealed myocardial 
enlargement in all diameters, with a faint systolic 
murmur at the apex and an enlarged tender liver. 
The blood pressure was 80 systolic, 60 diastolic. 
During the hospital stay the temperature remained 
normal, and the sedimentation rate was not ele- 
vated. An electrocardiogram showed marked left- 
axis deviation, with a slightly prolonged PR inter- 
val. Digitalis was administered, with no appreciable 
effect. The patient was also given mercurial diuret- 
ics, with a good output following the first two doses, 
but no increase was subsequently noted. After about 
three weeks of hospitalization, with a steady down- 
hill course, he was admitted to this hospital. 

There was a history of partial deafness since birth, 
aggravated by an attack of whooping cough at the 
age of four years, and also of subsistence on a diet 
composed largely of ‘“‘Coca-Cola,” ‘“‘soda” and 
pastry for several months. 

Physical examination disclosed a poorly nourished, 
cyanotic boy, who was gasping for breath and par- 
tially disoriented. The cardiac impulse was in the 
sixth left interspace in the anterior axillary line. 
The heart sounds were of poor quality, and a gallop 
rhythm was present. A pericardial friction rub was 
heard at the apex. There were a few moist rales at 
both bases posteriorly, and a questionable pleural 
friction rub was heard. The liver edge was palpated 
4 cm. below the right costal margin, and was tender. 

The temperature was 95°F., the pulse 120, and 
the respirations 60. The blood pressure was un- 
obtainable. 

Examination of the blood revealed a red-cell 
count of 4,680,000 and a white-cell count of 4800, 
with 88 per cent neutrophils. The urine had a 
specific gravity of 1.020 and contained a moderate 
trace of albumin, and many casts were observed 
in the sediment. An electrocardiogram showed a 
rate of 150, with a PR interval of 0.14 second and 
some evidence of intraventricular block. 

Cedilanid (0.4 mg.) and fluids were administered 
intravenously. The patient followed a rapid down- 
hill course and died about eight hours after ad- 
mission. 


DIFFERENTIAL DIAGNOSIS 


Dr. Gertrup E. Reyerssacu: This is a history 
of myocarditis and congestive failure, and the prob- 
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lem is to decide what type of myocardial disease this 
child had. 

The most frequent cause of myocarditis in child- 
hood is rheumatic fever. In most cases myocardial 
involvement in rheumatic fever is accompanied by 
fever. Severe myocardial disease without involve- 
ment of the endocardium, — that is, without val- 
vular lesions, is rare. The patient is reported to 
have had a faint systolic apical murmur. This 
description does not fit too well with valvular disease, 
but the murmur may have been due to cardiac 
dilatation and a relative mitral insufficiency. 

The prolonged PR interval — we do not know 
how much prolonged — is consistent not only with 
a diagnosis of rheumatic carditis but also with some 
other forms of carditis. We do not know whether the 
electrocardiogram was taken before digitalis was 
administered. A normal sedimentation rate in the 
presence of congestive failure is frequent in rheu- 
matic carditis. Failure to respond to digitalis is not 
rare, but in this case it may have been due to the 
fact that inadequate doses of digitalis were ad- 
ministered. 

The absence of any other signs of rheumatic fever, 
such as joint pains, nodules, rashes and epistaxis, 
makes the diagnosis of rheumatic myocarditis un- 
likely. 

We then come to a second group of diseases that 
may cause myocarditis in this age group — namely, 
infection. There is no indication that this boy had 
such a disease as typhoid fever or that he had a septi- 
cemia. Diphtheria is known to cause severe myo- 
carditis. No mention is made of a sore throat or a 
skin lesion that might have been of diphtheritic 
origin. A prolonged PR interval, intraventricular 
block and low blood pressure are often seen in 
diphtheritic myocarditis, but cardiac dilatation is 
comparatively rare. Furthermore, one would have 
expected the boy to succumb earlier had he had 
diphtheritic myocarditis. 

Nothing in the history suggests hyperthyroidism 
or hypothyroidism, nor is there any mention of the 
ingestion of such poisons as phosphorus, arsenic 
and chloroform. 

We know that myocarditis occurs in acute hemor- 
rhagic nephritis. I think that we can safely discard 
this diagnosis without further discussion. Also, the 
diagnosis of chronic nephritis with cardiac failure 
can be eliminated. True, a urine examination 
showed albumin and casts, but these findings are 
not uncommon in congestive failure. I doubt that 
they were due to mercury poisoning. 

It is said that the patient had subsisted on a 
diet comprised largely of Coca-Cola, soda and pastry 
for a few months before becoming sick. This in- 
dicates that the diet was poor in thiamine. Did the 
patient have beriberi? We are not told whether 
any signs of polyneuritis were found or whether the 
deep reflexes were diminished. A serum protein 
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determination is not recorded. In beriberi, the 
blood pressure is usually low, as in this patient. The 
heart is greatly enlarged, often generally, sometimes. 
the right side more so than the left. The electro- 
cardiogram usually shows low voltage of QRS seg- 
ments and T waves. A diagnosis can only be made 
by clinical observation, careful appraisal of the diet. 
and sometimes a clinical trial with thiamine. 

Two rare congenital lesions that produce cardiac 
insufficiency are the cardiac form of glycogen disease 
and rhabdomyoma of the heart. In both diseases 
hypertrophic heart-muscle cells containing large 
vacuolated spaces filled with glycogen are found. 
Practically all reported cases of rhabdomyoma have 
been associated with tuberous sclerosis, of which 
this child showed no signs. 

He may have had cardiac glycogen disease; we 
cannot make the diagnosis positively during life. 
I do believe that the large liver was not due to 
glycogen disease but to congestive failure. 

Lastly, we come to the group of interstitial myo- 
carditis described by Fiedler.' In these cases cardiac 
enlargement, often with no murmurs, and congestive 
failure are apparent clinically. These children are 
usually afebrile and do not respond well to digitalis 
or diuretics. The disease is more frequently found 
in smaller children but has been described in a child 
of the same age as this patient. The clinical picture 
and course fit well with this disease. 

In making a diagnosis, I believe that we must con- 
sider seriously three possibilities: beriberi, glycogen 
disease and interstitial myocarditis. It is unlikely, 
however, that he had beriberi myocarditis. I am 
sure that he must have had thiamine before he went 
on this peculiar diet, and also I should think that he 
had received thiamine in some form in the other 
hospital. This type of myocarditis is more frequently 
seen in infants with a poor dietary history than in 
older children. I must therefore decide between 
glycogen disease and interstitial myocarditis, and 
I shall guess that he had interstitial myocarditis, con- 
gestive failure and terminal pericarditis. 

Dr. AtFrepD Kranes: Do you think that the 
electrocardiographic findings are against interstitial 
myocarditis? 

Dr. Reyerssacu: A little. 


CurnicaL Diacnosis 
Myocarditis. 


Dr. REYERSBACH’s DIAGNOSES 


Interstitial myocarditis. 
Congestive failure. 
Terminal pericarditis. 


ANATOMICAL DIAGNOSES 


(Beriberi heart disease, probable.) 
Diffuse fibrosis of myocardium. 
Hypertrophy and dilatation of heart. 
Chronic passive congestion. 
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PATHOLOGICAL DiscussION 


Dr. Tracy B. Mattory: Post-mortem examina- 
tion showed primarily a hypertrophied heart weigh- 
ing 210 gm. All the chambers were dilated and 
moderately hypertrophied. The pericardium con- 
tained fluid but was clear, and there was no evi- 
dence of pericarditis. The valves were entirely 
normal. The ventricular endocardium seemed 
slightly thickened. The musculature was not grossly 
abnormal, but when the microscopical sections came 
through, they presented a very unusual and interest- 
ing appearance. In all of a number of blocks there 
was diffuse fibrosis, with a moderate degree of 
edema of the interstitial fibrous tissue. There was 
no inflammatory infiltration, and there were no areas 
of necrosis or destruction of the cardiac muscle cells. 
These cells looked hypertrophied, as one would ex- 
pect from the increased weight of the heart, and 
showed mild degenerative changes in which the 
muscle fibers were widely separated from one another 
by a homogeneous, slightly hyaline material, which 
I could not identify. A few cells showed hydropic 
vacuoles. There was no evidence of glycogen 
storage. 

We are therefore presented with a diffuse fibrosis 
of the myocardium without evidence of present or 
past destruction of muscle cells or any traces of in- 
flammation. Most types of myocarditis are asso- 
ciated with extensive destruction of muscle cells — 
for example, that seen in diphtheria. It is con- 
ceivable that an interstitial myocarditis such as is 
seen following sulfadiazine therapy or in typhus 
fever can result in fibrosis somewhat similar to what 
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was observed in this case, but I would expect it to 
be focal rather than diffuse and there is not the least 
reason for suspecting such etiologic agents in this 
patient. On the other hand, this appearance has 
frequently been described in beriberi.2-* Although 
the histologic picture was not specific, the findings 
were compatible, and that is my first choice of diag- 
nosis. We found nothing else in the rest of the body 
that was of any significance, except evidence of con- 
gestion and cardiac failure. 

Dr. Attan M. Butter: In pediatrics we are often 
puzzled regarding why we do not see more thiamine 
deficiency because our infants exist on a diet that is 
very low in thiamine and often have severe bouts 
of nutritional disturbance. The diet is sometimes 
high in sugar, and yet we hardly ever see any ob- 
jective evidence of thiamine deficiency. 

Dr. MA tory: In this part of the world almost 
the only cases of frank beriberi heart disease are 
seen in chronic alcoholics. 

Dr. SEpGwick Meap: Were there any changes 
in the peripheral nervous system? 

Dr. Ma tory: Unfortunately, they were not 
studied. There was no clinical evidence of neuritis, 
however. 
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NEW ENGLAND POSTGRADUATE 
ASSEMBLY 


Tue sixth New England Postgraduate Assembly, 
the program of which appears elsewhere in this 
issue of the Journal, will be held at the Copley 
Plaza Hotel in Boston on October 29 and 30, with 
clinics at various hospitals in Greater Boston on 
the morning of October 31. 

As in previous years, recognized leaders in the 
medical profession will present a series of lectures 
on subjects of general and special interest. The half 
day of clinics should enhance the appeal of the 
Assembly to practicing physicians. The technical 
exhibit by commercial firms will also provide an 
opportunity to become acquainted with the latest 
improvements in diagnostic aids and therapeutic 
agents. 
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Fromggts inception, the Assembly has represented 
a co-operative effort on the part of the New England: 
medical societies to present information on new and 
significant subjects in medicine and surgery. The 
Program Committee deserves praise for the selec- 
tion of topics, which continues the high standard set 
in former meetings of the Assembly. 

Attendance is expected to match that of pre- 
vious years. The Assembly has become deservedly 
popular among physicians in New England as a 
valuable means of postgraduate education that 
affords an excellent opportunity of keeping up with 
advances in medicine and surgery. Those who 
attend the sessions and the clinics will be richly 
rewarded in knowledge and inspiration. 


QUANTITY VERSUS QUALITY 


Mucu of the thought concerning the distribution 
of medical care is based on the assumption that 
there is a store of unused potential medical care 
that should be properly distributed. We have sowed, 
harvested and gleaned our learning over the years. 
Now we are garnering it; let us open up the bins 
and release it to a long-starved public! 

This idea suffers on closer inspection. Medical 
care consists of knowledge, applied by men to 
patients. This knowledge is the working capital of 
medicine, built up through centuries of experience 
and decades of research. We often proudly refer to 
modern medical knowledge as of “‘huge extent”’ or 
“staggering proportions,” and relative to the ac- 
cumulated facts of a century ago, this is true. Yet 


in any given area, knowledge is not so massive that 
it cannot be encompassed by the human intellect. 


Knowledge simplifies as it progresses, and multiple 
ill understood theories are swept away by the strong 
currents of new basic facts. Each significant ad- 
vance in medicine renders obsolete a multitude of 
former writings or practices. There is nothing over- 
powering in the amount of our present knowledge, 
but the application of this knowledge to sick human 
beings is a complex and difficult affair that requires 
the use of the second medical resource, men. With- 
out men who can apply it properly, medical knowl- 


edge is sterile. Unfortunately, an M.D. degree 


confers neither wisdom nor honesty on the recipient; 
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wisdom in its broader sense includes not only factual 
knowledge but also the ability to apply knowledge 
with judgment and mercy. Honesty is the sine qua 
non of medicine, without which medical practice 
degenerates into the collection of the fee without 
the contribution of commensurate benefit. 

The question at hand is, Do we have any reservoir 
of men to apply our knowledge, any reservoir that 
is not drained, any potential that is not kinetic? 
Do we have any group of competent men whose 
present time-budget is ready for the expanded 
services of a legislative medical plan? A moment’s 
consideration will reveal that we do not have such 
an unexpended surplus; indeed, we are operating 
with a deficit. 

For all their effectiveness, modern medical tech- 
nics are dangerous and medical knowledge is of little 
avail unless applied by men of wisdom and in- 
tegrity. Modern tools enforce on us the necessity of 
becoming better craftsmen. When medical care was 
simple and ineffective it was also harmless, and the 
fine exercise of judgment required of the present- 
day physician, working with his sharp and penetrat- 
ing weapons, was less frequently required. Yet the 
raw material from which physicians are fashioned 
has not changed since the day of Currier and Ives. 

Recognition of the fact that the American med- 
ical profession is not perfect constitutes an un- 
popular viewpoint in this day of propaganda and 
institutional advertising; even the pharmaceutical 
industry seems to be in league to inflate our ego and 
whitewash our shortcomings. The prescient, sentient 
and omniscient doctor-scientist of the motion pic- 
tures and advertisements has become a fixture in 
the public mind and therefore in ours. Unfortu- 
- nately, however, the profession does leave much to 
be desired; this is no disgrace, for any group of 
160,000 men is too large to be called “‘select.” 
The members of the medical profession possess all 
the virtues and all the faults of any large cross 
section of population. In addition to the wise and 
honest doctor-scientists, we have our full share of 
loud-mouthed snap diagnosticians; and researchers 
who are long on theory but short on judgment are 
as numerous as surgeons whose concern for the 
patient fades if convalescence is stormy. 
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These facts and this deficit of quality are dis- 
turbing only if we set out to distribute our allegedly 
undistributed medical care by legislative extension 
of medical services. In creating a broad national 
medical-care plan it should be recalled that the 
harm done by poorly qualified men becomes multi- 
plied as the square of the number of patients they 
treat. There are all too few physicians who exem- 
plify the best in the profession, and they are already 
overburdened. | 

How can this deficit be met? Is there any way 
of multiplying the good medical care dispensed by 
one person? In a limited sense, yes. One occasion- 
ally encounters that happy circumstance in which 
an older man surrounds himself with a group of 
devoted and effective residents or associates in a 
hospital or clinic and thus extends his reactive 
interface with the public. But this is a rare phe- 
nomenon. More frequently the able, older man 
becomes increasingly absorbed in administrative or 
other noneffective duties that enhance his national 
reputation but limit rather than extend his contact 
with the public. This type of work should be dele- 
gated to personnel trained for that purpose, not to 
the best clinicians and investigators. 

Is there any way of increasing the total number 
of effectives? Better recruiting should be the an- 
swer. The admission committees of medical schools 
must raise their standards by every honest means. 
The interest and enthusiasm of the most capable 
undergraduates in the colleges must be aroused. The 
breed must be improved, even if it requires artificial 
insemination! 

Until we have succeeded, let us not try to dis- 
pense to the public more medical care than we 
possess. We must meet out present deficit of quality 
before incurring any more obligations for quantity. 
One may raise the objection that the public will 
not wait — that labor unions or insurance groups 
will insist on the extension of medical care. Let 
them light the fire; they will be badly burned and 
learn their lesson. Some well intentioned and well 
financed group will establish a medical-care plan 
and, by chance or ignorance, will place it under the 
direction of poorly qualified physicians. The pa- 
tients will be cared for by men with “pet theories,” 
which were formerly inflicted on relatively small 


| 
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groups of private patients, or by surgeons long on 
speed and short on incisions. But these patients 
will not drift off into the happy limbo of another 
man’s practice. They have made their prepay- 
ments over the years and they will return for amends; 
the bad news will gather like flies around offal on 
a hot summer day. The backers of this scheme will 
come to realize that, although their expenses have 
been met, they are operating under a deficit —a 
type of deficit peculiar to medical undertakings. 

The definition and control of competence is the 
central problem of medicine today. It seems wiser 
to move toward the solution of this problem than 
to multiply the total number of doctor-patient con- 
tacts by legislation. 


A FITTING MEMORIAL 


THE published notice of the services for the late 
Dr. Robert N. Nye contained a request that flowers 
be omitted but that in their stead donations be 
sent to the Massachusetts Division of the American 
Cancer Society. The request met with a remark- 
able response. In scarcely more than two weeks 
over $1600 had been received, none of it obtained 
by solicitation. 

There is a growing sentiment that this sum 
should be expanded into a real memorial fund, in 
view of the great interest that Dr. Nye had in the 
American Cancer Society, and the time and effort 
that he had given to it in addition to his editorial 
and other duties. 

Any persons who are interested in adding to this 
fund should send their donations, in Dr. Nye’s 
name, to the American Cancer Society (Massachu- 
setts Division) Inc., 476 Boylston Street, Boston 16. 


MASSACHUSETTS MEDICAL SOCIETY 


DEATHS 


HAWKINS — Henry Hawkins, M.D., of Belmont, died 
on September 4. He was in his seventy-fifth year. 

r. Hawkins received his degree from University of Penn- 
sylvania School of Medicine in 1902. He was ophthalmol- 
ogist at the Perkins Institute for the Blind and the School 
for Crippled Children. He was on the staffs of the Boston 
City, Cambridge City and Cambridge Emergency hospitals 
and was a consulting surgeon to the Massachusetts General 
Hospital. He was a member of the New England Ophthal- 
mological Society and a fellow of the American Medical Asso- 
ciation. 

His widow and two sisters survive. 
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LUCAS — Julian D. Lucas, M.D., of Brookline, died on 
June 3. He was in his seventieth year. 

Dr. Lucas received his degree from Tufts College Medical 
School in 1902. He was a former member of the Massachu- 
setts Medical Society. 


_ MURPHY — Harold A. Murphy, M.D., of Jamaica Plain, 
died on September 23. He was in his fifty-sixth year. 
Dr. Murphy received his degree from Tufts College Medical 
School in 1915, 
His widow, a son, two brothers and a sister survive. 


APPLICANTS FOR FELLOWSHIP 


The following three names were omitted from 
the list of applicants published in the Journal 
of October 9. 


Essex Nortu District 


Weinstein, Max I., 220 Walnut Street, Lawrence. 
Middlesex University School of Medicine, 1936. Sponsor: 
N. F. DeCesare, 57 Jackson Street, Lawrence. 

Harold R. Kurth, Secretary 
57 Jackson Street, Lawrence 


Miuppcesex Nortu District 


Pe.oquin, Lavat U., 834 Stevens Street, Lowell. 
Georgetown University School of Medicine. ’ 


Brendan D. Leahey, 
9 Central Street, Lowell 


Soutu District 


Pace.t, Max MAnrriep, 21 Clark Street, Newton Centre. 
University of Breslau, 1920. Sponsor: B. P. Colcock, 
78 Hull Street, Newtonville. 


Alexander A. Levi, Secretary 
481 Beacon Street, Boston 


A HUNDRED YEARS AGO 


We have ever found it difficult to impress upon 
females the importance and absolute necessity of 
remaining for a sufficient length of time after con- 
finement in a horizontal position, and keeping 
perfectly quiet. We are satisfied that the practise 
of getting out of bed too soon after confinement is 
very general in our community and hence it is that 
such a very large proportion of our female popula- 
tion suffer with prolapsus and procidentia uteri. 
Sometimes this is attributable to the want of proper 
precaution on the part of medical advisers, but more 
frequently it is owing to the folly of patients them- 


selves. On the third or fourth day after parturition, ~ 


a patient who is “‘very smart,” feels able to sit up 
in bed, or in an easy chair, and in spite of all that 
the physician can say, she will, in his absence, sit 
up for the purpose of changing her clothes, or get 
out of bed altogether, that it may be made up, 
and not infrequently walk across the floor, by way 
of testing her strength. A moment’s reflection must 
convince any one of the impropriety of such con- 
duct. We are satisfied that if due attention were 
paid to the proper “getting up” after confinement, 
we would not see so many young and lovely wives, 
pale and anaemic, and unable to take the least 
exercise, or even attend to their ordinary household 
affairs, without the greatest pain. — A quarterly 
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meeting of the Counsellors of the Massachusetts MASSACHUSETTS DEPARTMENT 
Medical Society was held at the Masonic Temple a OF PUBLIC HEALTH 


few days ago. There have not been so many Coun- | aaron oF RESPIRATORS AND HOT PACK MACHINES 
sellors together at an ordinary business meeting IN MASSACHUSETTS* 


within the compass of our recollection. Everything ie OR Location or Equipment Resprra- Hot Pack 
passed satisfactorily until Dr. Childs of Pittsfield ons ee ee 
resolved that Whereas, The great object of medical 
association is the advancement of medical science, ~"*"””® Te 
and the promotion of harmony and good feeling in BERKSHIRE COUNTY 
the profession, thereby contributing to the best North Adams Hospital 
interests of society, and Whereas the present organi- 
zation of the Massachusetts Medical Society does 
Attleboro Memoria! Hospita! 1 1 
not fully meet these important objects, therefore, Fall River Fall River General Hospital 2 
Resolved, that a change in the organization of the Trucedale Hoobs — 2 
Massachusetts Medical Society is in our opinion 
y Pp New Bedford St. Luke’s Hospital 2 1 
deemed both wise and expedient, and that the aut Morton Hospital : 7 
change consist in making the basis of the State ESSEX COUNTY 
Society, local or county associations. — The whole Beverly Beverly Hospital 2 = 
anvers emorial Hospital 1 
number of cases treated by the Physicians of the Haverhill Hale 
re awrence n os i 
Boston Dispensary during the year ending Sept. 30, Lynn Lynn Hospi ital “4 : 
was 3290. The number of “Bostonians” in this list Peabody” Thamas 1 1 
is stated in the Abstract of Reports as 163; other 
Americans, 458; Hibernico-Americans, 657; Irish, FRANKLIN COUNTY 
1874. Only 150 of the patients are reported as Greenfield Greenfield Isolation Hospital 1 1 
intemperate. — A great variety of beautiful dental HAMPDEN COUNTY 
ibiti i ir.  Holyok Holyoke H 1 2 
work was on exhibition at the late Quincy Hall fair 2 
By ingenious clock machinery, artificial jaws of 
porcelain teeth were continually opening and clos- ‘ eee 
ing, as spectators were passing along. — We are Hospital 
gratified to learn that a Professorship of Insanity has Mary Lane 
been established at one Medical School. The Be eer 
Willoughby University, Columbus, Ohio, has aP- Cambridge Cambridge City Hospital 
pointed Samuel M. Smith, M.D., Pp rofessor of Everett Whidden Memorial Hospital ay _ 
Medical Jurisprudence and Insanity. We think Framingham Gushing barn Union Howptal 
there should be a distinct course of lectures on Lowell: St. John's Hospital = 3 
mental maladies, at every medical school. Dr. Newton Newton-Wellesley Hospital — 1 
Smith has some practical knowledge of insanity, i alll 
having been an Assistant Physician at the Ohio Quincy Quincy City Hospital 1 adult 1 
Lunatic Asylum for several years. — Died, in  sateat 
Pembroke, Mass., Dr. Anthony Collamore, a worthy PLYMOUTH COUNTY 
physician and an honest man. The disease which 3 
occasioned this sad bereavement was dilatation of Sa 
FOL 
both auricles, and both ventricles of the heart, , 
oston Beth Israel Hospital 2 
without hypertrophy. The pericardium was ad- Boston City Hospital 6 3 
, * herent to the heart, and also the diaphragm and Children's Hospital it 10 
mediastinum. Although confident that disease was Hospital 6 3 
praying upon his vitals, yet so slight was the un- Sel ir igham Hopital” 3 7 
easiness occasioned by the inflammation that he 
was scarce ever detained from attending to the Vererans Administration a ii 
duties of his laborious profession. He had been a Chelsea Chelsea Memorial Hospital 1 re" 
“ee eh 4 evere Revere General Hospital 1 _ 
practitioner of medicine in Pembroke nearly forty Winthrop ~—— Winthrop Community Hospital 1 - 
years. He was one of those old-fashioned physi- (itinecliiie. eulhakiie 
cians, who never blazon forth their cures as wonder- Fitchburg Burbank Hospital 1 2 
ful. Tender and sympathizing, he softened the 1 
pillow of the sick, and dropped a tear with relatives Belmont 


bereaved. Well can it be said, that those who knew Memorial Hospita fe 
him best, deplore him most. — Extracted from the Worcester City Hospital 3 -- 
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R. F. TAlso, 4-patient respirator room. 
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MISCELLANY 
ALVARENGA PRIZE 


The College of yh ng rg of Philadelphia awarded the 
Alvarenga Prize on July 14, 1947, for this year to Dr. Joseph 
Aronson, of the United States Bureau of Indian Affairs, in 
recognition of his studies on the evaluation of BCG vaccine 
in the control of tuberculosis. 

The Alvarenga Prize was established by the will of Pedro 
Francisco daCosta Alvarenga, of Lisbon, Portugal, an 
associate fellow of the —— of Physicians, to be awarded 
annually by the College of Physicians on each anniversary 
of death of the testator, July 14, 1883, for outstanding 
work, 


NOTES 


The following Massachusetts physicians were recently ap- 

inted fellows in the American College of Surgeons: Thomas 

. Botsford, Brookline; Weston T. Buddington, Boston; 
ae H. Crandon, Boston; William H. Creamer, Fall River; 

illiam F. Croskery, Brookline; George F. Emerson, Boston; 
Francis J. Hanley, Brookline; Edward Harding, Brookline; 
J. Hartwell Harrison, Boston; Herbert E. Hedberg, Worces- 
ter; Donald Hight, Worcester; Stanley O. Hoerr, Boston; 
Elwood O. Horne, Worcester; Chester W. Howe, Framing- 
ham; George Kelemen, Boston; Benjamin deF. Lambert, 
Lowell; Henry C. Lawson, Fall River; Joseph P. Marnane, 
B. McKittrick, Boston; Carter R. Rowe, 
Boston; Morgan Sargent, Quincy; S. Peter Sarris, Lynn; 
eg A. Seth, Boston; Artemas J. Stewart, Lowell; William 

. Teahan, Holyoke; Robert S. Thomson, Roslindale; 
Howard M. Trafton, Dorchester; John B. Vernaglia, Medford; 
Joshua H. Weeks, New Bedford; Charles A. Wheeler, Leomin- 
ster; and Hilary F. White, Fall River. 


NORFOLK MEDICAL NEWS 


The Journal welcomes the reappearance of the Norfolk 
Medical News, after an interval of two years during which it 
had suspended publication. Appearing first in 1940 and con- 
tinuing in regular publication until 1945, the News appears 
now in its sixth volume. Distributed to the entire member- 
ship of the parent society, the News, offering the use of its 
Pages as a general forum, is more than the journal of a single 

istrict. 


CORRESPONDENCE 
A PERTINENT SUGGESTION 


To the Editor: Well trained physicians in the Common- 
wealth frequently see many patients who have been treated 
poorly — both professionally and financially — by other less 
well trained physicians, the majority of whom are graduates 
of medical schools unapproved by the Council on Medical 
Education and Hospitals of the American Medical Association. 
Furthermore, most of the physicians with inferior training 
take their patients to private hospitals not approved as 
Grade A by the Council on Medical Education and Hospitals. 
In these hospitals the standards are frequently poor, and 
surgical and medical care leave much to be desired. 

The same physicians are not allowed to practice in first- 
rate hospitals. Moreover, until the recent institution by the 
Massachusetts Medical Society of refresher courses for 
physicians who are veterans, and for any other physicians 
who might wish to attend, little or no encouragement has 
been given physicians to improve their professional status 
and ability. If poor medicine, shabby ethics, and dangerously 
inadequate hospital care are to be prevented in the Common- 
wealth, all poorly trained physicians must be encouraged to 
improve their knowledge, and they must also be rewarded for 
such improvement. How can this be brought about? 

It is my opinion that the Massachusetts Medical Society 
can do a great deal by offering prescribed courses to all phy- 
sicians to be given throughout the year by the three leadin 
medical schools in the Commonwealth. These courses shoul 

for the express purpose of allowing those who pass the 
final examinations to qualify for admission to the courtesy 
staffs of Grade A hospitals. 
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Naturally, physicians passing the prescribed courses would 
also have to qualify morally and ethically. But that problem 
would rest with the Grade A hospitals that chose to admit 
to their staffs the physicians who had passed the required 
courses. 

Now that recent legislation = graduates of unap- 
Proved medical schools from obtaining licenses to practice 
medicine in Massachusetts, we have at last only to contend 
with all the physicians — yer ig of the same unapproved 
schools — who already hold such licenses. Of course, unless 
they were strongly = to do so, there would be many sub- 
standard physicians who would not take the required courses, 
and who therefore might never enjoy the benefits of caring 
for their patients in Grade A hospitals. There would be a 
great many other such physicians, however, now legally prac- 
ticing medicine in the Commonwealth, who would jump at 
the chance to improve their knowledge and so to be accepted 
by approved medical institutions. 

By the —s of such concrete encouragement and oppor- 
tunity by the Massachusetts Medical Society many of these 
well meaning, but unhappily poorly trained physicians, would 
lose the “chip on their shoulders”; they would be in instead 
of out with the majority of their profession, and at the end of a 
few pou the caliber of medical care in the Commonwealth 
would be greatly enhanced. The number of second-rate and 
third-rate private hospitals would be reduced materially. 

It is hoped that the Society will work toward some such 
goal as I have outlined above. 


J. Ropert Lyman, M.D. 


24 Forest Street 
Wellesley Hills 


BOOK REVIEW 


Diseases of the Basal Ganglia and Subthalamic Nuclei. By 
D. Denny-Brown, .. C.H.C., Dr.Phil., F.R.C.P. 8°, 
cloth, 74 PP.» with one colored plate. New York: Oxford 
University Press, 1946. $2.50. Reprinted from the Oxford 
Loose-Leaf Medicine. 


This short monograph is issued as a reprint from Oxford 
Loose-Leaf Medicine, Volume VI, in a convenient form for 
those interested in the subject. The contents appear to be 
unchanged. There are a separate index and an extensive 
bibliography. One illustration in color is fairly satisfactory. 
The review, by a well known authority, is an excellent one, 
and all physicians seeking knowledge of the diseases of the 
basal ganglions are referred to this work. The chief clinical 
syndromes covered are paralysis agitans, postencephalitic 
Parkinsonism, hepatolenticular degeneration, dystonia, athe- 
tosis and Huntington’s and other forms of adult chorea. 
Each disease is discussed from the point of view of definition, 
symptomatology, pathology and treatment. Although the 
article is brief and intended for reference by the internist or 
the general practitioner, the quality of the evaluations and 
the clearness of the presentation make this short monograph 
an outstanding contribution. 


BOOKS RECEIVED 


The receipt of the following books is acknowledged, 
and this listing must be regarded as a sufficient return 
for the courtesy of the sender. Books that appear to be 
of particular interest will be reviewed as space permits. 
Additional information in regard to all listed books 
will be gladly furnished on request. 


La Douleur. By Dr. Paul Chauchard, directeur adjoint a 
Ecole pratique des hautes Etudes. 128 pp., 12°, paper, with 
ten illustrations. Paris: Presses universitaires de France, 1947. 
Forms No. 252 of “Que sais-je?” Le point des connaissances 
actuelles. 

This small popular work on pain is divided into three 
parts: physiology; pathology, including visceral, neuralgic 
and central-nervous-system pain; and treatment, including 
medical and surgical treatment and means for alleviatin 
pain. The material is well organized, and the text we 
written. The catalogue of this popular series shows that the 
whole field of knowledge is well covered. The series should 
prove interesting to French-reading persons. 
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Annual Report of the Baruch Committee on Physical Medicine: 
For the period of April 1, 1945, to December 31,1946. 8°, paper, 
161 pp., with 35 illustrations. New York: The Committee, 
1947. Free. 

This is a comprehensive report of the activities carried on 
by thirteen medical schools supported by grants from the 
Baruch Committee. The total disbursement for the period 
under consideration was slightly over $107,369. 


The Role of Hormones in Sterility. By Bent C. Boving, A.B. 
4°, paper, 38 pp., with one plate. (The Schering award for 
1946.) Bloomfield, New Jersey: Schering Corporation, Med- 
ical Department, 1947. Free. 

This essay received first prize in a competition participated 
in by forty-eight contestants. Mr. Boéving is now in the class 
of 1948 at the Jefferson Medical College. He discusses the 
various aspects of his subject, especially from the viewpoints 
of chemistry and physiology. 


Copper and Health. Issued by the Copper and Brass Research 
Association. 8°, paper, 47 pp. New York: The Association, 
1947. Free. 

In this pamphlet the various aspects of copper in relation 
to health are discussed, including toxicity, value as a nutrient 
and use in cooking utensils, in water-supply systems and in 
ancient and modern medicine. Much of the information 
presented in the booklet was compiled by Dr. R. R. Sayers, 
director of the Bureau of Mines, Department of the Interior, 
when he was serving as chief of the Division of Industrial 
Hygiene, United States Public Health Service. He was 
assisted by Sara J. Davenport. The printing is well done 
with a good type on good paper. This small pamphlet should 
~t gai for reference purposes in all medical and general 
ibraries. 


Roentgen Interpretation. By George W. Holmes, M.D., 
member, Board of Consultation, Massachusetts General 
Hospital, and clinical professor of roentgenology, emeritus, 
Harvard Medical School; and Laurence L. Robbins, M.D., 
radiologist-in-chief, Massachusetts General Hospital, and 
associate in radiology, Harvard Medical School. Seventh 
edition, thoroughly revised. 8°, cloth, 398 pp., with 266 
illustrations. Philadelphia: Lea and Febiger, 1947. $7.00. 

_ This standard textbook has been thoroughly revised to 
include the advances in the subject since the publication of 
the previous edition, including particularly new material on 
diagnosis and treatment. The book is well. published in 
every way. It should be in all medical libraries and in the 
libraries of physicians interested in radiologic diagnosis. 


Recent Trends in Alcoholism and in Alcohol Consumption. B 
E. M. Jellinek, Sc.D., director, Section of Studies on Alcohol, 
Laboratory of os a Physiology, Yale University. 4°, 
paper, 42 pp., with four figures and twenty-seven tables, 
New Haven: Hillhouse Press, 1947. 50 cents. 

This is a statistical study of the apparent consumption of 
alcoholic beverages for the period 1850 to 1945. The first 


~ part analyzes the over-all consumption for the United States, 


and the second that by states. Population and consumption 
of persons over drinking age, which is placed at fifteen years, 
are compared. 

Separate tables are given for consumption of distilled 
spirits (liquor) and wine and for total absolute alcohol con- 
tained in liquor, beer and wine. Chronic alcoholism is por- 
trayed in a number of tables. The study was projected for 
the purpose of ascertaining the truth concerning the prevalent 
opinion that there has been an increase in drinking and a 
rise of alcoholism, particularly among women. The summary 
reveals that the per capita consumption of alcoholic beverages 
by persons of drinking age rose steadily during the course of 
World War II but remained below the levels of the pre- 
Prohibition years, and that the rise in consumption between 
1940 and 1945, as shown hy the tables, “was due to an 
increase of 35 per cent in the number of consumers, but 
individual consumption hardly increased if at all.” Since 
1850 the per capita consumption of distilled spirits has de- 
creased by 53 per cent, whereas that of beer has increased by 
862 per cent. The estimated number of chronic alcoholics 
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was greatest in 1910. Between 1915 and 1920 the level 
He 4 Nee sharply, and the decrease was maintained during the 
Prohibition era. Between 1930 and 1945 the rate increased 
by nearly 28 per cent, but this rate was still 31 per cent 
below that in 1910. 

The rate of female alcoholism was higher in 1910 than in 
1945. The drop from 1915 to the Prohibition years was less 
in the female than in the male rate. Likewise, the rise of the 
female rate between the last Prohibition years and 1945 was 
only 12.6 per cent as compared with an increase of the male 
rate of alcoholism of 43.6 per cent. The entire rise in the 
female rate occurred during the war years. From 1940 to 
1945 the female rate increased by 12.6 per cent, and the 
male rate by 22.6 per cent. Dr. Jellinek concludes that 
there is no basis for the contention that female inebriety is 
increasing faster than male inebriety. The rate of chronic 
alcoholism in cities of 100,000 and over is higher by 33.7 per 
cent than that in smaller cities and higher by 105 per cent 
than that in rural areas. The entire increase in the rate of 
chronic alcoholism since 1930 has been in urban areas, and 
the rate in the rural areas has decreased slightly. 

There is a great variation in the rate by states owing 
largely to variation of the Dry sentiment. The statistics 
show that there was no shift in age at full-fledged alcoholism. 
This comprehensive survey is a valuable document and 
should be in all medical and reference libraries and in the 
libraries of persons interested in the subject. 


Doctor, Don’t Let Me Die! By S.S. Keiner, M.D. Collabo- 
rator, Dan Gorden. With an introduction by Henry F. 
Sigerist, M.D. 8°, cloth, 486 pp. Boston: Meador Pub- 
lishing Company, 1947, $3.50. 


The author, writing in a fictional form, has presented his 
views on the inadequacies of present-day medical practice 
and favors the passing of the Senate bill providing for a 
national health program. The book is essentially an auto- 
biography. 


Pharmakologie, als theoretische Grundlage einer rationellen 
Pharmakotherapie. By K. O. Moller, ord. Professor der 
Pharmakologie an der Universitat Kopenhagen. Ubersetzung 
und Bearbeitung nach der dritten danischen Auflage von 
Dr. O. Walker. 4°, cloth, 744 pp., with 54 illustrations. 
Basel: Benno Schwabe and Company, 1947. 48 Swiss frances. 
Imported by Grune and Stratton, New York, N. Y. 

This standard Danish work on clinical pharmacology is 
now available in a German-language translation. The sub- 
ject is treated from the viewpoints of physiology and experi- 
mental pharmacology. The author has adopted a simple 
classification of ten divisions as follows: organic bacteria] 
antiseptics; substances of predominant local action; chemo- 
therapeutics, including the coal tars, sulfonamides and anti- 
biotics; narcotics; alkaloids and other substances acting on the 
autonomic nervous system, cardiovascular drugs; substances 
predominantly acting. on heat regulation and metabolism; 
vitamins, hormones and related body-regulating substances, 
including insulin and cortin; salts, acids, bases, light metals 
and metalloids; and heavy metals. 

The material is well organized, and the text well written 
without redundancy. Under each drug there is given the 
chemical formula and chemistry, pathological actions and 
therapeutic indications; the official preparations of the 
German, Swiss and other pharmacopeias are also presented. 
Selected references of fundamental character are appended 
to the drugs when considered necessary. In addition, there 
is a forty-seven-page bibliography, arranged alphabetically 
by authors, following the text. This bibliography and the 
references are international in scope, embracing all languages 
and including a good representation of American and English 
writers. References as late as 1945 are cited. A comprehen- 
sive subject index concludes the volume. A valuable index 
of definitions is printed on page 724. The publishing is 
excellent in every way. The type is good, the margins wide, 
the paper soft, and the type page pleasing to the eye.  Al- 
though the book is large, the weight is comparatively light 
for the size of the volume. It is a pleasure to handle such 
an excellent volume. This book should be in all medical 


schools, universities and large médical libraries, as well as 
in all collections pertaining to pharmacology and pharmacy. 
It is hoped that an English translation will be forthcoming. 
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Psychopathology: A survey of modern approaches. By J. 
Nicole, O.B.E., L.M.S.S.A., DP.MARCP. & S., med- 
ical superintendent, Winwick Mental Hospital. Fourth 
edition. 8°, cloth, 268 pp. Baltimore: Williams and Wilkins 
Company, 1946. $4.75. 

In this new edition few changes have been made in the 
text, but the bibliography has been brought up to date so 
far as possible and comprises thirty-one pages made up 
entirely of monographs and books. The book is well printed 
with a good type on good paper with prewar margins. This 
short treatise should prove useful to persons interested in the 
subject. 


A Manual of the Common Contagious Diseases. By Philip 
Moen Stimson, M.D., associate professor of clinical pediat- 
rics, Cornell University Medical College, visiting physician, 
Willard Parker Hospital, director, Poliomyelitis Service, the 
Knickerbocker Hospital, medical director, The Floating 
Hospital of St. John’s Guild, associate attending pediatrician, 
the New York Hospital, and consulting pediatrician, the 
Meadowbrook, Bergen Pines and Norwegian Lutheran hos- 
itals. Fourth edition, thoroughly revised. 12°, cloth, 
03 pp., with 67 illustrations and 8 gag 6 in color. Phila- 
delphia: Lea and Febiger, 1947. $4.00. 

A large part of this new edition of a standard, authorita- 
tive manual has been rewritten, and much new material 
added to the text to bring it up to date, including a new 
chapter on the sulfonamides and the antibiotics. The chapter 
on poliomyelitis is essentially new. The bibliographies ap- 
pended to each disease have also been brought up to date. 
A number of new illustrations have been added to the book. 
The printing is well done with a good type on good paper with 
wide margins. The manual should prove useful for quick 
reference purposes to physicians, nurses and health officers. 


Occupational Diseases of the Skin. By Louis Schwartz, M.D., 
medical director, United States Public Health Service, chief, 
Dermatoses Section and associated clinical professor of 
dermatology and syphilology, New York University College of 
Medicine, and adjunct professor of dermatology and syphi- 
lology, Georgetown University School of Medicine; Louis 
Tulipan, M.D., clinical professor of dermatology and syphi- 
lology, New York University College of Medicine, consulting 
dermatologist, Manhattan General Hospital, and associate 
visiting dermatologist and syphilologist, Bellevue Hospital; 
and Samuel M. Peck, M.D., dermatologist, Mt. Sinai Hos- 
pital, New York City. Second edition, thoroughly revised. 
8°, cloth, 964 pp» with 146 illustrations and 1 colored plate. 
Philadelphia: Lea and Febiger, 1947. $12.50. 

This second edition of a standard reference book has been 
revised to bring it up to date. Material on new chemicals 
and new methods of manufacture, many developed during 
the war years, has been incorporated in the text. The volume 
is well published in every way and should be in all medical 
libraries, as well as in the libraries of dermatologists and 


physicians coming into contact with industrial dermatoses. 


NOTICES 
ANNOUNCEMENTS 


Dr. Sydney J Allman announces the opening of an office 
at 422 Beacon Street, Boston, for the practice of dermatology 
and syphilology. 


Dr. William J. Clauser announces the opening of an office 
oe Dartmouth Street, Boston, for the practice of psy- 
chiatry. 


Dr. A. H. Delman announces the opening of an office 
at 183 Babcock Street, Brookline, for the practice of 
otolaryngology. 


Dr. Howard A. Hoffman announces the removal of his 
office to 60 Eighth Street, New Bedford, for practice limited 
to urology. 


Dr. H. Sinclair Tait announces the opening of an office at 
142 Main Street, Brockton, for the practice of psychiatry. 


Dr. Sidney C. Wiggin announces the removal of his office 
to 270 Commonwealth Avenue, Boston. 
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SOUTH END MEDICAL CLUB 


- The next regular meeting of the South End Medica! Club 
will be held at the headquarters of the Boston Tuberculosis 
Association, 554 Columbus Avenue, Boston, on Tuesday, 
October 21, at 12 noon. Dr. "pees H. Cauley, health com- 
missioner, City of Boston, will speak on “Problems of the 
Health Department.” 

This meeting will mark the beginning of the twenty-first 
year for the South End Medical Club. Physicians are cor- 
dially invited to attend. 


MIDDLESEX SOUTH DISTRICT MEDICAL SOCIETY 


The next meeting of the Middlesex South District Medical 
Society will be held at the Murphy General Hospital, Wal- 
tham, on October 22, at 12 noon, preceded by a business meet- 
ing at 11:30 a.m. Various papers will be presented by mem- 
bers of the hospital staff. Lusehess will be served at 1:00 p.m. 


NORFOLK DISTRICT MEDICAL SOCIETY 


A meeting of the Norfolk District Medical Society will be 
held at 8 p.m. on Tuesday, October 28, at the Boston Medical 
Library, 8 Fenway, Boston, entitled “Lahey Clinic Night.” 


PROGRAM 
The Present Status of the Peptic-Ulcer Problem. Dr. A. 
Allen Wilkinson. 
Nonsurgical Proctologic Conditions. Dr. Neil W. Swinton. 
Chronic Urethritis in Female Patients. Dr. Earl E. Ewert. 


All physicians are invited to attend. A collation will be 
served. 


CUSHING VETERANS ADMINISTRATION 
HOSPITAL 


The following lectures will be presented at the Cushing 
Veterans Administration Hospital, Framingham, Massachu- 
setts, at 4 p.m. on the dates indicated. 


October 24. Dr. gone P. Peters, professor of medicine, 
ba University School of Medicine. ‘Some Problems of 
ema.” 


October 30. Dr. Homer W. Smith, professor of physiology, 
New York University College of Medicine. “Hypertension - 
and Urologic Disease.” 


October 31. Dr. Smith. “Renal Circulation.” 


STATE-WIDE HEALTH LEGISLATIVE 
CONFERENCE 


The fourth Annual State-Wide Health Legislative Con- 
ference will be held in the Gardner Auditorium, State House, 
Boston, at 10 a.m. and 2 pm.» on Wednesday, October 29. 
All those interested in health legislation are invited to present 
their projects at that time and, if possible, to send word of 
them and any bill drawn to the Massachusetts Central Health 
Council, 1148 Little Building, Boston. 


AMERICAN ACADEMY OF ALLERGY 


The American Academy of Allergy will hold its annual con- 
vention at the Hotel Jefferson, St. Louis, Missouri, from 
December 15 to 17 inclusive. All physicians interested in 
allergic problems are cordially invited to attend the sessions 
as guests of the Academy by registering without payment of 
fee. The program and the scientific and technical exhibits 
have been arranged to cover a wide variety of conditions in 
which allergic factors may be important. Papers will be pre- 
sented dealing with the latest methods of diagnosis and treat- 
ment as well as the results of investigation and research. 
Round-table conferences will be held on Monday afternoon, 
December 15. Advance copies of the program may be ob- 
tained by application to Dr. Charles H. to acne chairman 
a. arrangements, 634 North Grand Boulevard, St. Louis, 

issouri. 


(Notices continued on page xvii) 
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